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ADVERTISEMENT 


The scientific publications of the National Museum include two 
series, known, respectively, as Proceedings and BvUetin. 

The Proceedings series, begun in 1878, is intended primarily as a 
medixun for the publication of original papers, based on the collections 
of the National Museum, that set forth newly acquired facts in 
biology, anthropology, and geology, with descriptions of new forms 
and revisions of limited groups. Copies of each paper, in pamphlet 
form, are distributed as published to libraries and scientific organi- 
zations and to specialists and others interested in the different 
subjects. The dates at which these separate papers are published 
are recorded in the table of contents of each of the volumes. 

The present volume is the eighty-first of this series. 

The series of Bulletins, the first of which was issued in 1875, contains 
separate publications comprising monographs of large zoological 
groups and other general systematic treatises (occasionally in several 
volumes), faunal works, reports of expeditions, catalogues of type 
specimens and special collections, and other material of similar 
nature. The majority of the volumes are octavo in size, but a 
quarto size has been adopted in a few instances in which large plates 
were regarded as indispensable. In the BuUetin series appear volumes 
under the heading Contributions from the United States National 
Herbarium, in octavo form, published by the National Museum since 
1902, which contain papers relating to the botanical collections of 
the Museum. 

Alexa-ndee Wetmore, 
Assistant Secretary, Smithsonian Institution. 

Washington, D. C., February S, 19SS. 
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NEW BOPYRID ISOPOD CRUSTACEANS FROM DRY 
TORTUGAS, FLORIDA 


By A. S. Peaese 

Department of Zoology, Duke University, Durham, N. 0. 


During the summer of 1931 two new species of bopyrids and an 
undescribed male of one of Harriet Richardson’s species were found 
at Dry Tortugas, Fla. These are herewith described. 

BOPYRO, new genus 

Description. — Bopyridae: In the female the first four segments 
of the abdomen are distinct and the last two partly fused. There 
are no uropods and only four pairs of pleopods, which are more 
or less cylindrical. The distal segment of the first lamella of the 
marsupium is produced into a blunt, conical lobe. 

In the male the first three segments of the abdomen are distinct, 
and the last three are fused into a trilobate terminal piece. There 
are no uropods, and pleopods are absent or rudimentary. 

The genus differs from Prohopyrm in having free abdominal 
segments in the male and fused abdominal segments in the female; 
from Bopyriscus in having uniramous pleopods in the female; and 
from Bopyrina in having distinct abdominal segments in the male. 

BOPTBO CHOPBAE» new species 

FlGOTES 1-14 

This isopod is a parasite in the branchial cavity of Syndlplieus 
bfooTm Coutiere, which lives in the loggerhead sponge, Spedospongia 
vespam (Lamarck) Marshall, at Tortugas, Fla. 

Description. — ^Female : Body, asymmetrical, one side longer than 
the other; longer than wide, 6.2 mm. by 4.3 mm. Head deeply 
set in thorax, twice as wide as long, produced into an obtuse process 
at the anterior angle, with front slightly elevated near middle. 
Eyes placed near the lateral margins of the head, small, irregular. 
First antennae small, 3-segmented. Second antennae shorter than 
first, 2-segmented. The seven thoracic segments are distinct. The 
lateral margins of first four are bilobate. All bear lamellar epim- 
eral plates along one margin. Seven pairs of subchelate peraeo- 
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pods are present. Ovarian bosses make the plates above the brood 
pouch reticulate. The first four segments of the abdomen are dis- 
tinct; the last two are not completely separated. There are no 



Figuebs 1~14 . — Bopyro cUoprae, new species: 1, Male and female; 2, female, 
dorsal view; 3, first pleopod, female; 4, abdomen of female, ventral view; 6, 
seventh peraeopod, female; 6, T, third and fourth pleopods, female; 8, first 
incubatory lamellae, female; 9, ventral view of head, male; 10, posterior ends 
of abdomen, male; 11, first peraeopod, male; 12, body of male, dorsal view; 

13, second antenna, male ; 14, first antenna, male 

uropoda. Four pairs of more or less cylindrical pleopods are pres- 
ent; those of the first two are slightly bilobed at the tip; those of the 
two posterior pairs are cylindrical and rounded distally. The five 
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pairs of incubatory lamellae do not completely inclose the brood 
pouch. The first pair are produced into a blunt lobe dislally. The 
posterior pair are setose along their distal margins. 

Male ; Length of body, 1.2 mm. ; width, 0.4 mm. ; slightly concave 
at the middle. First antennae 3-segmented, second antennae 2- 
segmented. Eyes near posterolateral angles, rounded. There are 
seven distinct thoracic motameres and seven pairs of subchelate 
peraeopods. The first three segments of the abdomen are distinct; 
the last three are fused into a tail piece, which bears three rounded, 
distal lobes, the median one of which is much larger and projects 
much beyond the others. Epimeral plates are larger on the right 
than on the left later margins. There are no uropoda, and pleopods 



FXQUEES — Bemiartfirus sohmitti, new species : 1C, Female, without incubatory- 

pouch ; IG, head of male, dorsal view ; 17, male abdomen ; 18, young female ; 19, 
first leg, male ; 20, head of male, ventral view ; 21, male abdomen 


are represented only by two pairs of tubercles on the first two ab- 
dominal segments. 

The apecio.s is named for Dr. B. C. Chopra, of the Indian Museum. 

7’?/;pe.--U.S.N.M. No. G4488. 

Genus HEMIARTHRUS Giard and Bonnier 

HEUIABTHKUS SCHMITTI, new •pecies 
PlOUBKS 16-21 

This isopod is a parasite on the ventral side of the abdomen of 
SyncA'pheua hroohsi Coutiere at Tortugas, Fla. The host lives in 
the loggerhead sponge, Spedospongia vespara (Lamarck) Marshall. 

Description. — ^Female : Body asymmetrical, greatly swollen on one 
side by outgrowth of marsupial pouch; length of largest specimen, 4.6 
mm. ; width, 2.5 mm. Head flat, somewhat wider than long, deeply 
sunk into thorax; anterior margin nearly straight; a blunt lobe at 
the anterolateral angle on the side opposite the marsupial pouch. 
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Antennae digitiform. Eyes somewhat elongated, near lateral mar- 
gins of head, nearer anterior than posterior margin. A forked 
chitinous thickening bi-anches above the mouth and bifurcates on 
each cheek. Seven thoracic segments and seven legs are apparent on 
the side of the body opposite the marsupium; the other side 
bcai's only the first leg, and the somites are not defined. The 
thoracic legs are all subchelato. Ovarian bosses are present on tlic 
marsupial side of the thorax. The abdomen is composed of four 
segments. On the side away from the marsupium the first three seg- 
ments each bear an appendage, which ends in two flat, spatulato 
rami; the last somite bears two such appendages; in other words, 
there is a fringe of five flattened, biramous appendages along the 
lateral and posterior border of the abdomen. There are five pairs 
of incubatory lamellae, which inclose a more or less spherical mass of 
eggs; those on the side of the body without legs are very small. 

Three young females were found attached to the abdomens of al- 
pheids among the swimmerets. These measured 0.7, 1.1, and 1.3 
mm. in length, respectively. They (fig. 18) have seven pairs of sub- 
chelate legs on the thorax, and a tapering, 6-segmented abdomen, 
which is without appendages. The first segment of the abdomen is 
much shorter than those following. The head is flat and resembles 
that of the adult. 

Male: Narrow, 1.8 mm. long, 0.5 mm. wide. Head rounded an- 
teriorly, straight across the posterior margin. Eyes elongated, near 
posterolateral angles. Antennae tapering, first pair less than half 
as long as second, 3-segmented ; second pair 7-segmentod. Thorax 
7-segmented, with seven pairs of subchelate appendages. Abdomc'n 
unsegmented, without appendages; lateral margins somewhat vari- 
able, often with a deep notch near the base and another slight in- 
dentation nearer the tip; posterior end, always rounded and 
emarginate. 

The species is named for Dr. Waldo Schmitt, curator of marii>e 
invertebrates. United States National Museum. 

U.S.N.M. No. 65147. 

Genus STEGIAS Richardson 

STEGIAS CUBANARII Bichardmn 
Figures 22-26 

Steffias clibanai h Biohaboson, Proe. U. S. Nat Mus , vol. 27, pp. C9-60, 1904. 

Through the kindness of Prof. B. W. Kunkel, three specimens of 
this species, all now in the United States National Museum, were 
obtained from the branchial cavity of Glibanarius tricolor (Gibbes). 
The two females differ in some respects from Richardson’s de- 
scription, which was made from one very old specimen, but the 
abdomens and their appendages agree quite well with her de-scrip- 
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tion. The females measui’e 2.5 and 8.1 mm. long and 1.2 and 1.7 mm. 
wide. They are more asymmetrical than Richardson’s figures show, 
and their bodies are bent somewhat more to one side; the fourth 
and fifth pairs of logs are not widely separated. As Richardson had 
no male specimens, the following description of the male is given: 

Body 0.9 mm. long, 0.2 mm. wide, straight except for the abdomen, 
which is bent slightly toward the left side; consists of a head and 13 
free segments. Head rounded along lateral and anterior margins, 
wider than long, inclosed for a third of its length in the first thoracic 
segment. Eyes near posterolateral margins of the head, small; 



FiouttEs 22-20'— if tc(;ias oXibanaiii Richaidaon, male 22, Vential view; 23, first 
antenna , 24, second antenna ; 25, bead, dot sal view ; 26, tip of abdomen, ventral 
view 


there are circular spots continuous posteriorly with pigmented sin- 
uous bands, which reach to the posterior margin of the head. First 
antennae 3-segmentcd, second antennae 2-segmented. Thorax com- 
posed of seven free segments, each of which bears a pair of subchelate 
pereiopods; first pair of pereiopods smaller than the remaining pairs. 
Abdomen 6^egmented ; first five segments each bear a pair of conical 
ventral appendages. Sixth segment terminating in two lateral and 
a smaller median conical process; asymmetrical, the right process 
being longer than the left. 

Types. — ^Female, in the Peabody Museum, Yale University; male, 
U.S'.R.M. No. 6514C. 
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BIRDS COLLECTED IK CUBA AND HAITI BY THE 
PARISH-SMITHSONIAN EXPEDITION OF 1930 


By AijExandee Wetmoee 
A fiStitant Secretary, Smithwnian Institution 


INTRODUCTION 

The Parish-Smithsonian Expedition of 1930 was organized by 
the late Lee H. Parish, with the cooperation of his father, Semmes 
W. Parish, for zoological exploration in Haiti, including also in its 
scope studies along the northern coast of Cuba. Though planned 
principally to cover work with birds and reptiles, so far as practica- 
ble the investigations included also collections of mammals, fishes, 
mollusks, and other groups. The present report is concerned with 
the birds, of which 558 specimens and six sets of eggs were obtained. 

The party had at its service the yacht Esperama (pi. 1), an 80- 
foot ketch-rigged boat equipped with an auxiliary engine, so that 
it was practicable to work at a number of important areas, particu- 
larly in Haiti, that otherwise would have been difficult of access. 

Besides the two already mentioned, the party included Mrs. S. W. 
Parish, who assisted in radio communication, in photography, and 
in the care of specimens, and Watson M. Perrygo, of the staff of 
taxidermists of the United States National Museum. In addition 
to being head of the scientific party Lee Parish was captain and 
navigator, and was untiring in his efforts to promote the success 
of the work. The ])arty devoted the major part of its time to 
collections on islands lying off the Haitian coast, as the Esperama 
offered an exceptional opportunity for study in these comparatively 
little-worked areas. 

The Esperama left Miami, Fla., in the afternoon of February 
15, 1930. The following morning a black-throated blue warbler and 
two Maryland yellowthroats came aboard, and the first specimen of 
the expedition, a yellowthroat, was obtained. On the same day the 
ship passed Bimini and that night anchored at Gun Cay in the 
Bahamas, but no landing could be made because of stormy weather. 
After a stormy passage the ship anchored at Gibara, Cuba, on 
February 20, and remained there until February 28, allowing oppor- 
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tunity for collections along the shore 3 miles east, on Santa Eosalia 
Lagoon, and on the Elo Gibara above its mouth. On February 26, 
the naturalists visited a cave approximately a mile south of the 
town. 

On March 1 the Esperama anchored in the bay of Tananio (pi. 
1), where collections were made on the two following clays south of 
town and on Turones Cay. On March 4, the party stoi^pcd to 
collect at Cayo Grande de Moa, and near the mouths of the Moa 
and Fabrico Eivers (pi. 2) , where conditions were so interesting that 
they remained until March 9. They arrived at Baracoa (pi. 2) 
on the 9th and remained there until March 11, and then continued 
through the Windward Passage, arriving in Port au Prince on 
March 13. 

The party obtained necessary permits to allow scientific collecting 
in Haiti through the kind offices of Gen. J. H. Eussell, who at that 
time was American High Commissioner, and of others, and on 
March 19 they sailed for Gonave Island, accompanied by CJoloncl 
find Mrs. Coyle and Lieut. Faustin Wirkus. That afternoon they 
landed on Petite Gonave Island, where a number of iguanas and 
various birds were obtained. (PI. 3.) This island is of low eleva- 
tion and has an area of appiroximatcly 15 acres, the surface being 
mainly a sharply eroded limestone with a mangrove swamp at the 
center. On March 20 the Esperanza anchoi’ed near the lighthouse 
at the western end of Gonave Island, a point where important collec- 
tions were made, as little or no work had been done in this remote 
section. On March 21 they moved to Anse a Galets and the follow- 
ing day made a trip into the interior of Gonave to a region known 
as Palma. (PI. 3.) They returned on the 23d to Port an Prince 
to obtain supplies for a voyage along the southwestern peninsula. 
While here collections were made on March 26, 27, and 28 at Montc't, 
and on March 31 an area southwest of Port au Prince was visited. 
On April 1 Lee Parish collected near Thomazeau. 

On April 4 the Esperanza sailed to the westward arriving in the 
Bay of Baraderes the following day (pi. 4). On April 6 the party 
visited two caves near a point called Mapou to explore for bonc.s of 
extinct mammals. The first cave entered was small and, though .so 
dry that conditions were favorable, produced no bones. A barn owl 
was taken and some human remains were found on a shelf. The 
second cave was deep, with water seeping through the ceiling, mak- 
ing it too damp for bones to have been preserved. Many birds were 
observed in the area adjacent. Further collections were made on 
the peninsula near Grand-Boucan on April 7, and on April 9, under 
guidance of the chief of the section, an expedition on horseback was 
made up the fertile valley of Petit Trou de Nippes to a cave, eon- 
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taining a large pool of clear water. The first chamber of this 
cavern was dry but contained no bones, while the inner chambers 
were damp. On April 10 and 11 collections were made near the 
mouth of the Barad^res Eiver. (PI. 4.) 

About dark on April 11 tlie Esperanza anchored off Grande Caye- 
mite Island, rather large in area, rough and rocky, with broad areas 
covered with “Madame Michel” grass. The ship remained there 
until the following day and then moved to Petite Oayomitc Island, 
which resembles the larger adjacent island in being of roughly 
eroded limestone. Work continued there until April 18, when Mr. 
and Mrs. Parish crossed to Corail for supplies, stopping on the way 
to collect at Bug Island, where they obtained numerous birds. 
(PI. 5.) 

On April 21 the party anchored in Bigie Bay (PI. 5) at the ex- 
treme western end of the southwestern peninsula, and remained 
there, because of rough seas, until April 24, to collect in that vicinity 
and to recuperate from attacks of fever. On April 26 they came to 
Aux Cayes for supplies, and the following day crossed to lie il 
Vachc, dropping anchor in the beautiful little land-locked harbor of 
Feret Bay. (PI. 6.) This bay, at the western end of the island, 
is li]ied by sandy beaches behind which grow coconut, cashew, and 
mango trce.s. From a boat, carried across into a salt-water lagoon 
in the interior, crocodiles and many other reptiles were collected. 
As the island had boon unknown zoologically, all collections were 
irapoi-tant, and the party remained there until May 8. Collections 
were made throughout the higher ground of the western part of the 
island, and also on Raquette Cay, a small island off the eastern head- 
land of Feret Bay, a haunt of pelicans and fr^ate birds. Among 
tho reptiles taken at lie ii Vacho were a number of living specimen-, 
for the National Zoological Park. On May 6 a trip was made into 
the swampy region in tho eastern part of the island. 

Going by way of Bigie Bay, the Esperanza anchored at daybreak 
on May 10 in Lulu Bay at Navassa Island. (PI. 7.) Landing was 
made by mean.s of a steel ladder, which allowed a, scent of the 20- foot 
cliff that bounds the lower level of the island. The island, unin- 
habited by man, was covered with low trees and thorny bushes grow- 
ing over a rough, eroded limestone with little soil. Because of 
weather conditions the shore party had to return to the ship at 10 
a. m., but they covered a good part of the island and obtained a 
representative set of the birds and a few reptiles. With no shelter 
from the blazing sun, heat was so intense that the collectors returned 
to the ship nearly exhausted. High seas prevented further work 
planned at the western end of Gonave Island, and the boat continued 
along the south coast of Gonave, anchoring on May 13 at Petite Gon- 
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ave Island. The following day a number of live iguanas wore ob- 
tained for the National Zoological Park, and studies were made that 
might be used subsequently in preparing a habitat group of these 
interesting animals. The native fishermen were much afraid of those 
gi'eat lizards, but said that they were easily captured by putting rum 
in hollows in the rocks, where the iguanas would drink it and become 
helpless. The six obtained were taken by hand, the dangerous 
attributes of these animals being entirely imaginary. That evening 
the party sailed for Port au Prince. Miscellaneous collecting con- 
tinued in that vicinity until the Es^eranm set sail for Miami on May 
24, and Mr. Perrygo loft for New York on the steamship Ancon on 
May 28. 

The expedition was highly successful in its objective of making 
collections on remote islands, and the specimens obtained, particu- 
larly the series of birds and reptiles, form valuable additions to the 
Haitian collections of the United States National Museum. 

The success of the work was due largely to the initiative of Lee 
H. Parish, who was responsible for the organization of the party 
and whose skill as a navigator and resourcefulness under the difficult 
conditions of travel in waters remote from ordinary facilitiea made 
possible the scientific investigation of a number of little-known locali- 
ties. Mr. Parish, in addition to these responsible duties, assisted con- 
stantly in the zoological work, both in collecting and in the prepara- 
tion of specimens. 


DISCUSSION OF THE AVIFAUNA 

The collection from Haiti included skins of the black-throated 
green warbler {Dendroioa virens virens) and the black-whiskered 
vireo {Vireo olivaceus harbainda) as first records for Hispaniola. 
In addition there wore two forms new to science, the Navas.sa ground 
dove {Colu7nb>galV7ia pnsserina novassae) and the lie a Vache bull- 
finch {Loxigilla violacea paHshi). With these the total list of birds 
known for Hispaniola is increased to 219. 

Great interest attaches to the forms of birds that occur on the off- 
lying islands, as it frequently happens that common species on the 
larger land mass do not occur on its small dependencies. As indi- 
cated in the introductory statement of this report, the present expe- 
dition made special attempt to collect on small offshore islands, and 
it met with good success in these efforts. The birds recorded from 
certain of the islands will now be considered in more detail. 

GONAVE ISLAND 

The bird life of Gonave Island has been carefully studied by Dr. 
W. L. Abbott, with later collections from visits by A. J. Poole and 
W. M. Perrygo, traveling for the National Museum, so that Wetmoro 



U S NATIONAL MUSEUM 


PROCEEDINGS, VOL 81 ART 2 PL 2 



NEAR BARACOA CUBA 






The Shore Line of petite Gonave Island 
Native fishermen in foreground. 
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and Swales ^ have listed 84: forms from that island on the basis of the 
collections mentioned. The Parish expedition obtained in addition 
the tropic-bird {Phaethon leptumn catesbyi) and the black-whisk- 
ered vireo {Vireo olhaceus harbatula) ^ which raise the total to 86. 
The tropic-bird is a nesting species, and the vireo is a migrant that 
nests in sonthern Florida, the Bahamas, and Cuba. 


NAVASSA ISLAND 

The specimens secured on Navassa Island established the subspe- 
cific distinctness of the Navassa ground dove, described from skins 
collected by the present expedition as G olumhigallina passer ina na- 
vassae (Wetmore). Other species obtained have been listed^ pre- 
viously, though it is interesting to call attention to the collection of 
another sldn of the ani {Crotophaga ani) from Navassa, further 
evidence that this cuckoo is a regular resident on the island. 


PETITE GONAVE ISLAND 


The island of Petite Gonave at the eastern end of Gonave Island 
has an area of approximately 15 acres, most of which is a very 
sharply eroded limestone formation, with a mangrove swamp in the 
center. The island is the homo of a few fishermen and is remark- 
able especially for the occurrence of iguanas that range there in 
abundance. Several of these were captured alive for the National 
Zoological Park. 

As would be expected, relatively few species of birds were obtained 
during a few hours’ collecting, the total list numbering only 10. 
The golden warbler is one of considerable interest, since it is the 
same form as that found on Gonave Island and differs from that 
of the main island. The occurrence of the clapper rail is of interest 
as it is of decidedly local occuri'ence in this region. Following is the 
(‘ompJete list to date, which will be extended principally through the 
o(*ciUTence of migrants, though there arc several other resident forms 
that should occur : 


Louisiana her on 

Litilo blue heron 

West IiKlinn t?roen heron 

Hispaniolan clapper rail 

{Semipalmated plover 

Lessor yellowlogs 

Eastom white-winged dove 

Gray kingbird 

Gonave golden warbler 

Northern water-thrush 


IIydranas,sa tricolor rufiGolUs, 

Florida cacrulca caerulescens, 
Butoridcs virescem maculatus. 

Balhis longb^oBtris vafer, 

Charadrius semipalmaiuB, 

Tot arms favipcs, 

MclopeUa asiatica asiatica. 

Tyrannus dominiremis dominicensis. 
Dendroica petechia Solaris, 

Beiurus noveboracensis noveboracensts 


1 U. S. Nat. Mug. Bull, 156, 1931, pp, 47-48. 
“Idem, p. 63. 
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GRANDE CAYEMITE ISLAND 


The island of Grande Cayemite, located near the center of the 
northern shore of the soutliwestern peninsula of Haiti, is nearly 
9 kilometers long by 5 kilometers broad, and rises to an elevation of 
about 152 meters. It is rough and rocky with considerable area 
of scrub and many patches of Madame Michel ” grass. The avi- 
fauna of this island has been known previously from the work of 
Dr. W. L. Abbott, who recorded there 13 forms of birds from 
January 4 to 14, 1918. The Parish party increased this nuinl)or by 
12, so that it will be of interest to give the entire list as at present 
constituted. The presence of Eidgway’s hawk, the golden warbler 
(the same form that inhabits adjacent Haiti), and the clapper rail 
is of interest. Several species recorded on the adjacent island of 
Petite Cayemite will undoubtedly be found here also. Following is 
the list of forms : 


West Indian brown pelican. 

Snowy heron 

Louisiana horon 

West Indian green heron 

Yellow-crowned night heron, 

Ridgway’s hawk 

Hispaniolan clapper rail 

Rufous-naped plover 

Lesser yello'wlegs 

Least sandpiper 

Black-necked stilt 

While-crowned pigeon 

Zenaida dove 

Hispaniolan parrot 

Ani 

Gray kingbird 

Hispaniolan flycatcher 

Jamaican vireo 

Hispaniolan golden warbler 

Myrtle warbler 

Black-throated blue w.irbler 

Palm warbler 

Northern prairie warbler 

Grinnell’s water-thrush 

Yellow-faced grassquit 


Pelecanus ocoidentalis occidental is, 
Lcucophoyx fhula thula. 

Uydranassa tncolor ruficollis. 
Butorides virescens maculaxina. 
Nyctanassa violacoa violucca, 

Buteo rldgwayi, 

Rallus longirostris valor, 

Pagolla wilsonia rufinucha. 

Totanus flavipes, 

Pisohia minutilla, 
llimantopus meivicanus, 

Columha leucocepliala, 

Zenaida senaida acnaida, 

Amazono 'vcntralis. 

CrotopKaga ani. 

Tyrannus dominicen^is dominiceriHia. 
Myiarchus domm looms, 

Vireo olivaccuH ohvaocuf^. 

Dendroica petechia albicollis, 
Dcndroica coronata coronal a, 
Dendroioa cac^'ulcaccns caerulcsoens. 
Dendroica palmar mi palm arum, 
Dendroioa discolor discolor, 

Seiurus noveboracensis notabilis. 
Tiaris olivacea olivacea. 


PETITE CAYEMITE ISLAND 


The island of Petite Cayemite, located a little more than a kilo- 
meter west of Grande Cayemite Island, is about 3 kilometers long 
by 2 kilometers broad. The surface is of roughly eroded limestone 
covered with dense growths of “ Madame Michel ” grass and with 
some scrub, through which travel is difficult as there are few trails. 
The only previous visit of a naturalist recorded is that of Dr. W. L. 
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Abbott, who went there for a few hours on January 13, 1918. The 
naturalists of the Parish expedition collected 20 species of birds, and 
one form not obtained by them was secured by Doctor Abbott, mak- 
ing the known list 21. There will be various additions as further 
work is done. Following is the complete list as known at present: 


Lit lie blue boron 

Y(‘llow-cr()wm‘(l night heron 

West Indian red-lailcd hawk 

Kidgway’s hawk 

Hispaniolan sSparrow hawk 

Black-necked still 

White-crowned pigeon 

Cuban ground dove 

Key West quail-dove 

Hispaniolan vervain hummingbird. 
Hisi)auiolan mango hummingbird- 

Gray kingbird 

Hispaniolan flycatcher 

nibpaniolan mockingbird 

Jamaican virco 

Hispaniolan honey-creeper 

Hispaniolan golden warbler 

Cape May warbler 

Ovonbird 

Redstart 

Yellow- faced grassquit 


. Florida oacralea cacrulescens, 

. Fyctanassa violacca vlolaoca, 

. Buteo jamaicemis jamiaiccmia. 

. Buteo ridgwayi, 

. Falco spat^erius domiiiicenBis, 

. Eimantopus mexiaanus. 

_ Colum'ba leucocephala, 

. ColumbigalUna passerma insularis, 

_ Oreopeleia chrysia. 

MelliBitga minima vielloti, 

. Anthracothorax dorrUnicus. 

. Tyrannua dominicensis dominiomaia. 

- Myiarcliua dominicensia. 

. Mimus polyglot tos dominicus, 

. Vireo olivaceus oltvaccua. 

^ Oocre'ba "bananivora hananivora, 

.. Dmidroica petechia albicoUia. 

. Dcndroica iigrina, 

. aurocapiUua aurocapillm, 

- Betophaga rutioilla. 

.. Tiana alivaeca olivaoea. 


iLB A VACHB 

lie a Vache lies oif the southern coast of the southwestern penin- 
sula of Haiti, opposite the town of Aux Cayes, and is between 10 and 
12 kilometers distant from the main shore. The island is about 12 
kilometers long by 5 or a little more wide. The western end is ele- 
vated and rolling with many indentations along its shore line, while 
the eastern section is low and swampy. The island supports a num- 
ber of families, but has tracts of brush and scrub, and birds are 
common. The Esperanoa was anchored in Feret Bay, which was 
made the head(iuarters for work that covered the greater part of the 
island. So far as known no otiier naturalists have worked there, so 
that especial attention was given to obtaining collections as com- 
plete as possible. The bird list included 37 species, of which the 
bullfinch, which has been described as Loxiffilla molacea pariahi^ 
proved new. A noteworthy species is Ridgway’s hawk, of rare oc- 
currence in most localities. The island seems an especially favorable 
point for the study of spring migration from the specimens obtained. 
The black-throated green warbler, obtained here by the Parish 
Expedition, is the first record for Haiti, and other species were 
recorded at rather late dates. Following is the complete list of 
species : 
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Antillean grebe 

West Indian brown pelican 

Frigate-bird 

Louisiana heron 

Little blue heron 

West Indian green heron 

Yellow-crowned night heron 

West Indian tree-duck 

Ridgway’s hawk 

Hispaniolan sparrow hawk 

Antillean gallinule 

Spotted sandpiper 

Black-necked stilt 

White-crowned pigeon 

White-winged dove 

Cuban ground dove 

Mangrove cuckoo 

Ani-* 

Hispaniolan mango hummingbird. 

Gray kingbird 

Hispaniolan flycatcher 

Bank swallow 

Hispaniolan clifC swallow 

Hispaniolan mockingbird 

Jamaican vireo 

Black-whiskered vireo 

Hispaniolan honey-creeper 

Black and white warbler 

Black-throated green warbler 

Northern prairie warbler 

Black-poll warbler 

Northern water-thrush 

Hispaniolan grackle 

lie k Vache palm tanager 

Yellow-faced grassquit 

March’s grassquit 

Parish’s bullfinch 


Podilymbus podiceps antillarum, 

Pelecanus occidcvtalis occidentalism 

Fregaia magniflcens, 

Hydranassa tricolor rufioolUs* 

Florida caerulca cacrulesccns, 

Butorides viresocns maoulatm* 

Nyctanassa violacca x^iolaoca, 

Dendrocygna arboreOm 

Buteo ridgwayL 

Falco sparverius dominicen^sis, 

Gallinula chloropus portorloensls, 

Actitis maculariarn 

Eimaniopus mexicanm, 

Oolumba leucooephalam 

Melopclia osiatiea asiatica. 

OolumbigalUna passerina inmlaris. 

Coccysus minor teres. 

GrotopJiaga ani. 

Aniliracotliorax dommicus. 

Tyrannus dominicensis dominioensis. 

Myiarohus dominicensis. 

Riparia riparia riparia. 

Petrochelidon fulva fulva. 

Mimus polyglottos dominicus. 

„ Vireo oUvaocus olivaceus. 

„ Vin'eo olimceus barhatula. 

Cocreba banani/oora bmani/oora. 

Mniotilta mria. 

Dendroica virens virens. 

,, Dendroica discolor discolor. 

„ Dendroica striata. 

,, Seiurus noveboracensis novebora- 
censis. 

— Holoquiscalus niger nigcr. 
PhacnicopMlus polioccpMlm tet- 

raopes. 

— - Tiaris oUvacea olimcea. 

— Tiaris bioolor marchii. 

— Loxigilla violacca parishi. 
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Shore Line near petit Trou de Nippes Haiti 
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Bigie Bay Haiti 
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FERET BAY ILE A VACHE HaiTI 
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Shore Line of Navassa Island showing Undercut Boundary Cliff 




ANNOTATED LIST OF BIRDS 


Order COLYMBIFORMES 

Family OOLYMBIDAE, Grebes 

PODILTOBUS PODICEPS ANXILLARDM Ban«( 

Antiliean Gbebe 

PoiUi/mbus podlKiepa mtillanm Banos, Proc. New England Zool. Club, toL 4, 
Mar. 31, 1013, p, 80 (Bueycito, Province of Oriente, Cuba), 

W. M. Porrygo obtained an adult female and a young bird only a 
few days old on a small stream near Montet on March 27. The chick 
does not differ appreciably from the young of P. p. podiceps of the 
United States. Two other chicks, taken on lie ^ Vache on May 3, 
wore preserved in alcohol. 

Order PELECANIFORMES 
Suborder PHAfiTHONTES 
Family PHABTHONTIDAE, Tropic-birds 

PHAkTHOK LEPTURUS CATESBTI Brandt 
YELiow-nman Teopic-bibd 

phaStlion Oatesbyi Bbanot, Bull. ScL I’Acad. Imp. Scl. St. Pdtersbourg, vol. 4, 
May 10, 3888, p. 98 (Bermuda). 

On March 21, 1930, eight pairs of tropic-birds were found along 
cliffs at the western end of Gonave Island, where they appeared to 
be nesting. A pair was collected by S. W. Parish. The bird has 
not been recorded here previously. 

Suborder Pelecani 
Family PELECANIDAE, Pelicans 

PELECANUS OCCIDENTALIS OCCIDENXAUS Liuiaeiu 
West Indian Bbown Pbiioan 

Pelcoanut Onoorotalus S ocoidontalia Linnaeus, Syst. Nat., ed. 12, vol. 1, 1766, 
p. 215 (Jamaica). 

A male pelican, an immature bird with a mixture of gray on the 
crown, was collected by S. W. Parish at Grand-Boucan on Bara- 
d^res Bay, April 11, 1930. This bird with a wing measurement of 
104957—82 2 9 
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465 mm is of the typical West Indian, race. Others "were recorded 
at Anse k Galets on Gonave Island, March 22, and at lie k Vache 
April 28. At the latter locality a female was prepared as a skeleton 
on May 5. 


PELBCANUS OCCroENTAUS CAROLINENSIS GmcHn 
Noethkbn Beown Pelican 

Pelecmm carolinensia Omelin, Syst. Nat., vol. 1, pi. 2, 1789, p. 671 (Oliarlt's- 
ton Harbor, S. 0.). 

A female, secured on March 7 at Cayo Grande de Moa, is an adult 
bird in postbreeding plumage. This specimen has a wing measure- 
ment of 495 mm and is a representative of the northern race found 
along the coasts of the Southeastern United States, which is dis- 
tinguished from the West Indian bird by larger size. It seems 
probable that the Moa specimen comes from the north as a wan- 
derer, but its capture suggests the possibility that the resident pelican 
of the northern coast of Cuba may not be the typical West Indian 
form, but instead may be the same as the breeding bird of Florida. 
The writer and Dr. Robert Cushman Murphy arrived independently 
at belief in the distinctness of this form, which has been recognized 
also by J. L. Peters.® 

The name here used seems to be the earliest that has been applied 
to the brown pelican of the United States. Pelecwms oTbicollis 
C. J. Maynard, described * from Cedar Keys, Fla,, is a synonym. 

Family SULIDAE, Gannets and Boobies 

SULA PISGATOR (Linnaeus) 

IlEiD-Fooim) Boost 

Pfilemms Piscator Linnaeus, Syst. Nat, cd. 10, vol. 1, 1758, p. 134 (Java Sea). 

Six specimens of this booby were taken from the hundreds seen 
on Navassa Island on May 10, 1930. The skins prepared include one 
young bird in downy plumage with wing and tail feathers partly 
grown. Two of the specimens are in gray plumage with white tails, 
and one is in full adult white dress. The breeding colony here ap- 
pears to be extensive, as the collectors speak of hundreds of birds 
seen. 


« Check list of birds of the world, vol. 1, 1931, p. 81. 

* Amer. Sportsman, vol. 3, no. 24, Mar. 14, 1874, p. 379. 
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Suborder Fregatae 
F amily FREGATIDAE, Man-o’-war Birds 

FREGATA MAGNIPICENS Mathews 
Frigate-biiid 

Frcfiala minor magnifloert^ Mathews, Austral Avian Bee., vol, 2, Dec, 19, 1014, 
p. 120 (Barrington Island, Galapagos Archipelago). 

The five skins secured include an adult male, and an immature 
male with white head and underparts, taken 10 miles east of Bara- 
dSres on April 6, and an adult female and two young shot on ITavassa 
Island on May 10. One of the young is in down with contour feath- 
ers appearing on the back. The other has wings and tail partly devel- 
oped and adult feathers appearing on back and breast. These speci- 
mens establish this species as a breeding bird of Ifavassa Island. 
Hundreds were observed here on the date when specimens were taken. 

The frigate-bird was recorded also at Anse a Galets on March 22 
and at lie a Vache on April 28. 

Order CICONIIFORMES 
Suborder Ardeae 

Family ARDEIDAE, Herons and Bitterns 

ARDEA HEROniAS ADOXA Oberholser 
West Indian Geeat Blub Heeon 

Ardea fierodlaa adoma Obkeholsee, Proc. U. S. Nat. Mus., vol. 43, Dec. 12, 
1912, p. {344 (Curacao Island), 

A female was collected near the mouth of the Gibara River near 
Gibara, Cuba, on February 24. This specimen has the wing 4S0 
mm, its small size and pale coloration being normal for the West 
Indian form. 

A young bird barely grown was caught by a native 10 miles east 
of Barad^res, Haiti, April 6. The fact that this individual was 
only recently from the nest indicates breeding for this species some- 
where in that region, no nesting colonies being definitely known at 
this time either in Haiti or in the Dominican Republic. Two great 
blue herons were .seen at Anse a Galets on Gonave Island on March 22. 

CASMEBODIUS ALBUS EGEETTA (Gmelin) 

Egebt 

Ardea Bgretta Gmjxin, Syst. Nat., vol. 1, pt 2, 1789, p. 629 (Cayenne). 

An adult female egret was taken by Lee Parish on the Moa River 
opposite Cayo Grande de Moa, Cuba, on March 8. The bird is in 
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full nuptial plumage in beautiful condition. Barbour® records 
both the egret and the snowy heron as rare in Cuba to-day. 

lEUCOPHOTX THULA THULA (Molina) 

Showy Hesson 

Ardea Thula Molina, Sagg. Stor. Nat. Ohili, 1782, p. 235 (OMle). 

Male and female were taken by S. W. Parish 4 miles east of 
Gibara, Cuba, on February 22. Both birds are in fully developed 
nuptial plumage in beautiful condition. 

In view of the few records of this handsome heron for Haiti, it 
is of interest to report an adult female in beautiful breeding dress 
with the plumes fully developed taken by S. W. Parish on Grande 
Cayemite Island on April 12. The species has not been reported 
previously from this island. 

Peters ® is correct in using the genus Leucophoyx Sharpe for this 
species, which differs decidedly from Egretta gareetta, type of the 
genus Egretta, in form of crest and breast feathers. 

HTDBANASSA TRICOLOE BUFICOIXIS (Gone) 

Louisiana Hebon 

Bgretta rufiooUU Gobsh, Birds of Jamaica, 1847, p. 338 (Burnt Savanna Biver, 
Jamaica) . 

A male, fully adult, was obtained at the mouth of the Moa River 
near Cayo Grande de Moa, Cuba, on March 16. 

Another male in worn postjuvenal dress was collected at Petit Trou 
de Nippes, Haiti, April 9. Two others in full breeding plmnage were 
secured on Grande Cayemite Island on April 12, and lie k Vache 
on May 6. One was seen on Petite Gonave Island on March 19. A 
specimen shot on Bug Island opposite Corail on April 18 was pre- 
served in alcohol. 

FLORIDA CABBULEA CAEBULESCENS (Latham) 

Little] Blue Heron 

Ardea caerulesoens Latham, Index Om., vol. 2, 1790, p. 690 (Cayenne). 

Two were obtained near Gibara on February 21 and 24; one from 
Puerto de Tanamo, Cuba, March 2; and one from Cayo Grande 
de Moa, March 4. One of these is an immature bird in white dress, 
while the others are adults. The latter resemble other birds from the 
West Indies in darker coloration when compared with skiug from 
the Southeastern United States. 

5 Mem. Nutt. Om. Club, no. 0, June, 1923, p. 28. 

« Cbeck-Ust of birds of the world, vol. 1, 1931, p. 113. 
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Three specimens from Haiti prepared as skins include adults in 
full breeding plumage taken on Petite Gonave Island on March 19 
and Petite Cayemite on April 14. A young bird in mixed slate and 
white dress was collected on lie Si Vache on May 3. 

Of three of these birds preserved in skeleton form two were taken 
4 miles east of Gibara, Cuba, on February 22, and another at Grand- 
Boucan, Haiti, on April 9. Two taken at Bug Island, opposite 
Oorail, Haiti, on April 18 were preserved in alcohol. 

BXJTORmES VntESCENS MACDLATUS (Boddaert) 

WasT Indian Geebjn Heron 

Cmcrotna maculata Boddaert, Table Planches Enl., 1783. p. 54 (Martinique, 
Lesser Antilles). 

Two males collected above the mouth of the Rio Gibara, near the 
town of Gibara, Cuba, on February 24 and 25, are representatives 
of the West Indian race of this species. They have wing measure- 
ments of 166 and 168 mm, respectively. 

Adult specimens of this heron were taken at Montet near Port 
au Prince on March 2Y; on Petite Gonave Island on March 19; 10 
miles east of Baraderes on April 6; Grande Cayemite on April 13 
(skeleton) ; and on lie a Vache on April 28 and May 3. Three young 
birds were taken from a nest on lie a Vache on the date last men- 
tioned. One of these, recently from the egg, has the long down of 
the upper surface and wings mouse gray, and of the under surface 
white. 

NTCTANASSA VIOLACEA VIOLACEA (Llnnaens) 

Xeli-ow-ceowne® Night Heron 

Ardca vlolarca Linnaeus, Syst. Nat., ed. 10, vol. 1,1758, p. 143 (South Carolina). 

A male was collected on Cayo Grande de Moa, Cuba, on March 4. 

Tliree in immature plumage were obtained at Baradferes, Haiti, on 
April 10, and on Petite Cayemite Island on April 13 and 15. An 
adult female was collected on lie i Vache on May 6, and skeletons 
were taken at the same point April 30 and May 6. One skeleton and 
two young in alcohol come from Bigie Bay, April 23. 

XXOBRTCHUS EXIUS EXILIS (Gmelin) 

Eastern Least Bittern 

Ardea exiHs Gmkun, Syst. Nat., vol. 1, pt. 2, 1789, p. 645 (Jamaica). 

Three were obtained at Montet near Port au Prince on March 
27, 1930, when about 15 were observed along a small stream. The two 
skins preserved, a pair, seem normal in coloration. 
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Order ANSERIFOEMES 

Family ANATIDAE, Ducks, Geese, and Swans 

DENDBOCTGXA ABBOBEA (Linnaeus) 

WiiST Indian Tkee-duck 

Anas ariorea Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 128 (Jamaica^) 

One male and three females were secured by S. W. Parish on lie Jl 
Vache in May. 

Order FALCONIFORMES 
Suborder Falcones 
F amily ACCIPITRIDAE, Hawks and Eagles 

BUTEO JAMAICENSIS JAMAICENSIS (Gmelin) 

West Indian Bed-tailed Hawk 

Falco jamaicensis Gmemn, Syst. Nat., vol. 1, pt. 1, 1788, p. 266 (Jamaica). 

Two adult specimens in fine plumage were taken, a male at the 
western end of Gonave Island on March 21, and a female on Petite 
Cayemite on April 10. The female has the dark area on the abdomen 
more extensive and the black more nearly continuous than the male. 

BUTEO KIDGWAYI (Cory) 

Ridgwat's Hawk 

Buporni^ ridgioapi Ooey, Quart. Journ Boston Zool. Soc., vol. 2, Oct., 1883, p. 40 
(Saman4, Dominican Republic). 

The three skins taken on lie h Vache on April 30 and May 1 con- 
stitute records from a new locality for an interesting bird that ap- 
parently is now rare except on the Cayemite Islands where Abbott 
secured a number. Two of the skins obtained are adult males, and 
the third is an immature bird fully grown. The species has been 
seldom recorded in recent years on the main island and may be dimin- 
ishing in numbers. A female taken on April 30 was preserved as a 
skeleton. 

Doctor Helimayr informs me that Cory’s types were labeled Sa- 
mana, the male being taken on April 19 and the female on April 4, 
1883, so that Samana, Dominican Kepublic, is the type locality for 
this species. 

Peters ® holds that the group of species usually segregated as the 
genus Rufomis has no trenchant characters that will separate them 
from Bufeo^ in which assumption he appears correct. 


See Peters, Check list of birds of the world, vol 1, 1031, p. 104 

8 r'VirtrtV Hof WT.ila rtf +1^0 TT-rt Wrti 1 IQ^I T) 
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Family PALCONIDAE, Falcons and Caracaras 

FALCO SFABVESIUS SPABVEBIOIDES Vieora 

Cuban Sparbow Hawk 

Falco Hparverioides Vigobs, ZooL Journ., vol. 3, Dec., 1827, p. 436 (Havana, 
Cuba). 

The usual two color phases are represented in the four specimens 
obtained. Male and female obtained above the mouth of Rio Gibara, 
near Gibara, Cuba, are in the light phase, while two others, also male 
and female, from the Rio Fabrico, opposite Cayo Grande de Moa, 
are strongly rufescent. 

FALCO SPABVEBniS DOMINICENSIS Gmelin 
Hikpaniolan Sparrow Hawk 

Palco dommicenais Gmexin, Syst. Nat, vol. 1, pt. 1, 1788, p. 285 (Hispaniola). 

Skins were taken as follows ; Male, western end of Gonave Island, 
Haiti, March 21; Thomazeau, April 1; Petite Cayemite Island, 
April 14; lie S. Vache, April 27. These show the usual variation in 
the amount of brown across the chest. 

Order GRUIFOEMES 
Suborder Grues 
Family ARAMIDAE, Limpkins 

ABAMUS PICTUS BLUCUS Peters 
Limpkin 

Aramus piotua eluniH I’etisbs, Occ. Pi’p. Bo.stou Soc. Nat Hist, vol. 5, Jan. 30, 
1925, p. 143 (SosOa, Dominican Kepublie). 

A male, an excellent specimen, was obtained by S. W. Parish at 
Montet near Port au Prince on May 17. This bird has the following 
measurements : Wing, 317 ; tail, 132.2 ; culmen from base, 111.5 ; and 
tarsus, 113.5 mm. 

Family RALLIDAE, Rails 

BALLUS LONGIBOSTEIS VAFEE Wetmore 
Hispaotolak Oi^peb Kail 

Rallus longiroatrla vafe-r Wbtuoeb, Proc. Biol. Soc. Washington, vol. 41, June 29, 
1928, p. 121 (Btroltes, Gonave Island, IlaiLi). 

Three specimens taken include a male from Petite Gonave Island, 
March 19 ; a female from Petit Trou de Nippes, April 9; and a male 
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from Grande Cayemite Island, April 11. These agree in color with 
the series of skins from which this subspecies was described. The 
three localities represent new records in the distribution of this bird. 
Measurements are as follows: 

Males : Wing, 152-154; tail, 65.4-68.7 ; culmen from base, 67.6-68.7 ; 
tarsus, 69-59.6 mm. 

Female: Wing, 143.6; tail, 69; culmen from base, 60.8; tarsus, 
51.9 mm. • 

The specimen from Grande Cayemite is the first report of this bird 
from that island. 

I0N0BMI3 MARTIKICUS (Linnaens) 

Purple Gaixinole 

PttZico martinioa Linnaeus, Syst. Nat, ed, 12, vol. 1, 1766, p. 259 (Martinique) . 
A female was collected by Lee Parish on Api'il 10 near Baradores. 

GALLimiLA CHLOROrUS FORTORICEKSIS Dsnforth 
Antillean Gallinuije 

GalUnula chloropus portoricensis Danfoeth, Auk, 1925, p. 560 (Cartagena La- 
goon, Porto Rico). 

Two skins were obtained at Montet, near Port au Prince, where 
these birds were common, on March 27. On this date a nest con- 
taining one egg was found. Another was collected at Petit Trou de 
Nippes on April 9, and still another on lie k Vache on May 6. 
Skeletons were prepared at all three localities. 

Order CHARADRIIFORMES 
Suborder Charadrii 

Family CHARADRIIDAE, Plovers, Turnstones, and Surf-birds 

CHARADBIUS SEMIFALMATUS Bonapsrte 

Semipalmated Plover 

Oharadj'ius semipa^lmatus Bonaparte, Journ. Acad. Nat. Sci. Philadelphia, voU 
5, Aug., 1825, p. 98 (Coast of New Jersey). 

A female was collected on Petite Gonave Island on March 19, and 
two were seen at Montet, near Port au Prince, on March 28. 

PAGOLLA WILSONIA RUPINUCHA (Ridgway) 

Rutous-naped Plover 

Aegialitis Wilsonius var. rufinucha Ridgway, Amer. Nat., vol. 8, Feb., 1874, p. 
109 ( Spanishtown, Jamaica). 

Two males obtained on March 4 on Cayo Grande de Moa, Cuba, 
hare the darker dorsal coloration that distinguishes the West Indian^ 
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form of this bird from that of southeastern North America- Accord- 
ing to Barbour this plover is an uncommon resident in Cuba. Two 
others shot at the same locality were made into skeletons. In Haiti 
specimens of this bird were obtained at Grand-Boucan on April 9, 
and on Grande Cayemite on April 13. 

OXTECHUS VOCIFESUS BUBIDDS BUey 

WjBjst Indian Killdeer 

Osoyechus vociferus ruMdus BmEY, Proc. Biol. Soc. Washington, vol. 22, Apr. 
17, 1909, p. 88 (Hispaniola), 

A female, representative of the resident race of killdeer, was taken 
at Petit Trou de Nippes on April 9. This specimen is very small, 
having a wing measurement of only 14Y.1 mm. Another collected 
at the same time was preserved as a skeleton. 

SQUATAROLA SQUATABOLA CTNOSURAE Thayer and Bangs 

American Black-bellied Plover 

Squatarola sqmtarola cynosurac Thater and Bangs, Proc. New England Zool. 
Club, vol. 6, Apr, 9, 1914, p. 23 (Baillie Island, Arctic America). 

A female still in winter plumage was shot above the mouth of the 
Rio Gibara, near Gibara, Cuba, on February 25, and a male in full 
winter dress was obtained at Grand-Boucan on April 9. 

ARENARU INTERPRES MORINELLA (Linnaeus) 

Rlddy Turnstone 

Tringa Morinella Linnaeus, Syst Nat., ed. 12, vol. J, 1766, p. 249 (coast of 
Georgia) . 

One obtained on Bug Island, near Corail, Haiti, on April 18, was 
preserved in alcohol. 

Family SCOLOPACIDAE, Woodcock, Snipe, and Sandpipers 

ACTITIS MACULARIA (Linnaeus) 

Spotted Sandpiper 

Tringa maoularia Linnaeus, Syst. Nat, ed. 12, vol. 1, 1766, p. 249 (Penn- 
sylvania). 

Skeletons were obtained near the mouth of the Gibara Eiver, Cuba, 
on February 24, and at Cayo Grande de Moa on March 4. 

A female in full breeding plumage was collected on tie a Vache, 
Haiti, on May 6. The date is rather late for this migrant from 
the north. 

104957—32 3 
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TRINGA SOUTABU SOLITABU WUmh 
Eastern Solitary Sandpipeb 

Trinffa goUtarki Wilson, Amer. Orn., vol. 7, 181S, p. 53, pi. 58, fig. 3 (I’ocono 
Mountains, Pa.). 

A female in full summer plumage was taken at Montot, near Port 
au Prince, on March 28. 

CATOPTBOPHOBUS SEMIPALAIATUS SBUIPALMATVS (Gmeliit) 

Eastern Willet 

Sool(yi)aw aemi^ahmta Gmeun, Syst. Nat., vol. 1, pt. 2, 1789, p. 669 (New York). 

A male in full breeding plumage was taken on Cayo Grande de 
Moa on March 4. Barbour, in his memoir on the avifauna of this 
island,® says that he has seen few willets in Cuba. 

TOTANUS FLAVIPES (Gmclin) 

Lesser Yellowleos 

Scolcpax Havipes Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 669 (New York). 

One preserved as a skeleton was obtained near the mouth of the 
Gibara Eiver, Cuba, on February 24. A female in summer plumage, 
except for the back where it is still in molt, was taken on Petite 
Gonave Island on March 19. Another preserved as a skeleton was 
taken at the same place on the same date, and one was seen at Montet, 
near Port au Prince, on March 28. 

PISOBIA MINUTILLA (VicOlot) 

Least Sandpipeb 

Tringa minutiUa Vieillot, Nouv. Diet. Hist. Nut., vol. 34, 1819, p. 466 (Halifax, 
Nova Scotia). 

A female was obtained at Grand-Boucan on April 9. 

EBEUNETES PUSILLUS (Linnatni) 

Semipalm vted Sandpiper 

THnga pimUa Linnaeus, Syst. Nat., ed. 12, vol. 1, 17(!0, p. 2.')2 (Hispaniola). 

A female was secured at Grand-Boucan on April 9. 

‘^Bai'bour, T., Mem. Nuttall Orn. Club, no. C, June, 1023. p. 67. 
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Family RECURVIROSTRIDAE, Avocets and Stilts 

HIMANTOPUS MEJaCANtrS (MUller) 

Di^ck-necked Stilt 

Charadr!m Moicloanm MOluoi, Nalursyst, Suppl., 1776, p. 117 (Mexico). 

Four skins obtained were collected by Lee and S. W. Parish at 
Petit Trou de Nippes and Grand-Boucan on April 9 ; Petite Cayemite 
Island on April 13; and lie a Vache on May 6. These localities give 
additional detail in the distribution of this species, which is resident 
locally in the coastal plain. 

Order COLUMBIFORMES 
Suborder Columbae 
F amily COLUMBIDAE, Doves and Pigeons 

COLUMBA LETTCOCEPHALA Linna«iu 
WniTE-OEOWNED PlOEON. 

Colwniba leuoocepliala Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 164 
(Bahama Islands). 

Two specimens of this widely distributed pigeon were taken on the 
Rio Fabrico opposite Cayo Grande de Moa, Cuba, on March 6 and 8. 
In Haiti seven others were prepared as skins as follows; Petite 
Gonave Island, March 19, two males ; Grande Cayemite Island, April 
11, male ; Petite Cayemite Island, April 12 and 13, male and female ; 
lie Vache, April 80 and May 2, two males. In addition to these a 
number of skulls and skeletons were preserved. The species was 
common in all these island localities. 

COLUMBA SQUAMOSA Bonnitterre 
Scaled Piqiwn 

Ooluniba sqxuimom Bonnatekbei, Tableau Buc. Mdth., vol. 1, 1702, p. 234 
(Guadeloupe Island, West Indies). 

Two were shot on the Rio Fabrico opposite Cayo Grande de Moa 
on March 7 and 8. 

ZEKAIDA ZENAroA ZENAIDA (Bonaparte) 

Zenaida Dove 

Colvmha eenavda Bonapaete, Journ. Acad. Nat. Sci. Philadelphia, vol. 6, June 
30, 1825, p. 30 (Florida Keys). 

A female taken at Cayo Grande de Moa, Cuba, on March 6, was 
preserved as a skeleton, and the following day a male in deeply col- 
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ored plumage was obtained. An adult female was taken at the 
western end of Gonave Island March 21, and a male, prepared as a 
skeleton, on Grande Cayemite on April 12. The species is here first 
recorded for the last island mentioned. 

ZENAmUBA MACBOURA MACBOTJBA (Unnaeiw} 

Cuban MoxjRNiNa Dove 

Columla maoroura LiNNABurs, Syst. Nat, ed. 10, vol. 1, 1768, p. 104 (Cuba). 

An adult male was taken near Gibara, Cuba, on February 22. 
Two eggs collected near the same point on February 24 are white 
and have the following measurements : 27.4 by 20.3 and 27.1 by 20 
mm. In Haiti a male mourning dove was secured near Montot on 
March 28. 

MELOPELIA ASIATICA ASIATICA (Unnaens) 

Eastern White-winged Dove 

Columba asiatiea Linnaeus, Syst Nat., e<l. 10, vol. 1, 1768, p. 163 (Jamaica). 

A female was taken at Puerto de Tanamo, Cuba, on March 2. This 
bird has the rump brownish like the back, instead of gray as in other 
skins seen from J amaica, Hispaniola, and Old Providence Island. It 
is the only one from Cuba in the collections of the National Museum. 

Other skins were obtained on Petite Gonave Island on March 10 ; 
ten miles southwest of Port au Prince on March 31 ; at Grand-Boucan 
on April 9 ; and on Petite Cayemite on April 12. Birds were observed 
near the western end of Gonave Island on March 21. Skeleton or 
alcoholic specimens were obtained at Bug Island, opposite Corail, on 
April 18, and at lie k Vache on May 3, two juvenile birds being 
included from the latter locality. 

COLUMBIGALLINA PASSEBINA INSULARIS Bldgiray 
Cuban Geound Dove 

CohmMgallina passerina insvlarls Ridgwat, Proe. U. S. Nat. Mus., vol. 10, 1887, 
p. 574 (Grand Cayman). 

Two males and one female were obtained near Gibara on Febru- 
ary 21. On February 24 a set of two eggs was taken here, one of 
them being broken. The other measures 21.9 by 16.4 mm. The size 
of this egg is similar to that of specimens I have seen from Haiti. 

Four skins taken on Petite Cayemite Island on April 13 and 15, 
and three obtained on lie a Vache on April 30, are similar to speci- 
mens from the main island of Haiti. In addition to these, skeletons 
or alcoholics were obtained at the western end of Gonave Island on 
March 21, and at Grand-Boucan on April 9, with others from Gibara, 
Petite Cayemite, and lie a Vache. 
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It has recently been decided that the generic name for this group, 
currently known as Ohaeme'pelia (also spelled Ohamaepelia) ^ must 
again become GohimbigoJ/Una?^^ 

COLUHBIGALUNA PASSESINA NAVASSAE (Wetmore) 

Navassa Qbound Dot® 

Ohaemepelia pMserina navassae ’WTsmoss, Proe. Biol. Soc. Washiiigton, vol. 43, 
Sept. 26, 1930, p. 149 (Navassa Islaad). 

This race, similar to G. p. insvlaris but grayer, less brownish on the 
dorsal surface, lighter below, and averaging somewhat smaller, was 
described from two males and three females collected on Navassa 
Island on May 10 by S. W. Parish and W. M. Perrygo. Following 
is the original description of the type specimen : 

Type, TJ. S, N. M. No. 31Y212, male adult, Navassa Island, May 
10, 1930, collected by W. M. Pei'rygo (original number, 566) . Back, 
rump, and upper tail-coverts hair brown; hindneck and posterior 
part of crown dawn gray, with each feather margined narrowly with 
deep neutral gray, producing a scalloped appearance; forepart of 
crown slightly brighter than avoUaneous; lesser and middle wing- 
coverts and inner scapulars between vinaceous-fawn and fawn color, 
becoming grayer toward outer margin of wing, the inner feathers 
spotted with plum purple, the spots having a metallic sheen; con- 
cealed portions of primaries and outer secondaries pecan brown; 
inner secondaries and tips and outer margins of outer secondaries and 
primaries blackish brown ; ninth primary with a very narrow whitish 
margin on distal part of outer web ; sixth to eighth primaries with a 
narrow margin of pecan brown on outer web ; primary coverts pecan 
brown at base and dull blackish at tips; middle pair of rectrices 
deep mouse gray ; others black with a narrow white edging on outer 
web of outermost at distal end; chin and throat whitish with a 
wash of avellancous ; line behind eye vinaceous-fawn ; feathers of sides 
of head and sides of upper foreneck pale vinaceous-fawn, with narrow 
terminal margins of fawn color ; those of lower foreneck and breast 
blackish basally, with a narrow margin of pale vinaceous-fawn and 
a very narrow distal edging of fawn color ; lower breast and sides 
between avellaneous and vinaceous-fawn; abdomen dull whitish; 
under tail-coverts basally hair brown, margined broadly with dull 
whitish; under surface of wings Mikado brown. Bill blackish at 
tip ; yellowish brown basally ; cere blackish brown ; tarsus and toes 
dull sayal brown (from dried skins). 

Measurements are as follows : Males, five specimens : Wing, 
Y9.6-82 (80.9) ; tail, 51.6-6Y.5 (54.8) ; culmen with cere, 9.8 (10.8 “) ; 
tarsus, 14.8-16 (15.2) mm. 

^<>ThIs name Is used in the A. 0 U. check-list of North American birds, 4th ed,, 1931, 
p. 165. 

PAiir MOM'lmena 
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Females, five specimens : Wing, 76.2-83 (80) ; tail, 6‘2.4r-57.6 

(53.6) ; culmen with cere, 11.1-11.7 (11.4^^); tarsus, 13.8-15.8 

(14.7) mm. 

Type, male: Wing, 81; tail, 65; culmen with core, 10.8; tarsiis, 
14.8 mm. 

The differences marking the ground dove of Navassa Island wore 
first observed in examining three males and three females in the 
collections of the American Museum of Natural History obtained 
in July, 1917, by E. H. Beck. These skins were in considerably 
worn dress, and after some consideration they were laid aside, since 
there was possibility that the lighter coloration was due to wear and 
fading. The receipt of five skins in unworn plumage taken during 
work of the Parish-Smithsonian expedition of 1930 substantiates 
the earlier observations of lighter color and loaves no hesitation 
in describing this race. The differences noted are more obvious in 
females than in males. 

Though occasional skins of <7. p. insularis are closely similar to 
0. p. nmassae, the average of imulam is decidedly darker. It is 
interesting to note that the variation of the Navassa Island bird is 
in the direction of 0. p. exigua Eiley from Mona Island in the pas- 
sage between Porto Eico and the Dominican Eepublic, environ- 
mental conditions on Mona and Navassa from available information 
being much the same. 

In addition to the skins listed one male was prepared as a skeleton, 

OBEOPEDEIA MONTANA (Linnaeus) 

Buddy Quail-dovh 

ColumVa tnoniana Linnaeus, Syst. Nut., ed. 10, vol. 1, 37.^8, p. 103 (.lumulcii). 

Three specimens, one preserved as a skeleton, wore taken 10 miles 
cast of Baradbres on April 6. There are few records for this species 
from the Eepublic of Haiti. 

OBEOPELEIA CHRTSIA (Bonaparte) 

Key West Quail-dove 

Qeotrygon ahrjfsia. Bonapabte, Comp. Bend. Acad. Sci. (Paris), vol. 40, 18!)5, 
p. 100 (Florida). ’ ’ 

A female was secured by Lee Parish on Petite Cayemite Island on 
April 17. A male obtained on Gonave Island on March 23 was 
prepared as a skeleton. 


^ Three specimens. 
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Order PSITTACIFORMES 

Family PSITTACIDAE, Parrots, Paroquets, and Macaws 

AMAZONA LEUCOC£PHAI;A LEVCOGBPHALA (Linnaeus) 

OtJBAN PAEIiOT 

Psittaom levoocephalus LiHNAros, Syst. Nat., ed. 10, vol. 1, 1758, p. 100 (Cuba). 

Two males and one female made into skins were taken on the Bio 
Fabrico opposite Cayo Grande de Moa on March 6 and 7. Others 
obtained were prepared as skeletons and alcoholics. The form of 
this bird found on the island of Cuba proper is reputed to be growing 
steadily more rare. 

Order CUCULIFORMES 
Suborder CucuLi 

Family CUCULIDAE, Cuckoos, Roadrunners, and Anis 

COCCYZUS MINOB TERES Peters 

Mangrove Cugicoo 

Coooyms minor teres Peters, Proc. New England Zo51. Club, vol. 9, June 24, 
1927, p. 112 (Sostia, Dominican Eepublic). 

A female was obtained at Palma, in the interior of Gonave Island 
back of Anse h, Galets, on March 23, and a male and a female were 
secured on lie h Vache on April 2Y. The latter seem similar to birds 
from the main island. 

SAUROTHEEA MERLINI MERLIN! d'Orbigny 
Cuban Lxzaed-cxjcicoo 

Brnroilhcre merlini d’Orbxgny, v\ La Sagia, Hist. Fis. Pol. Nat. Isla de Cuba, 
pt 2, vol. Aves, 1839, p. 116, pi. 25 (Cuba). 

Skins were forwarded from Gibax-a on February 25 ; Tanamo on 
March 2; and the Rio Moa opposite Cayo Grande de Moa on March 6. 

SATJROTHERA LONGIROSTRIS LONGIROSTRIS (Hermaim) 

Hisranioian Lizard-otjckoo 

Cuoulus longirostris Hermann, Tab. Affin. Anim., 1783, p. 186 (Hispaniola). 

Male and female were taken at Bigie Bay on April 21. A male 
secured near Baradkes on April 6 was prepared as a skeleton. 
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CB0T0PHA6A ANI Unnaeat 
Ani 

Orotophaga ani Linnaeus, Syst. Nat., od. 10, vol. 1, 1758, p. 105 (Jamaica). 

Three were obtained at Gibara, Cuba, on February 2i, and one 
on the Eio Fabrico opposite Cayo Grande de Moa on March 8. 
Other skins were forwarded from near Port au Prince on March 
28, Grande Cayemite Island on Ai)ril 12, lie k Vache on April 2Y 
and 80, and Navassa Island on May 10. The specimen from Navassa 
seems to indicate that this curious bird is found there regularly, 
since there is an old skin in the National Museum obtained on this 
island December 3, 1890, by J. F. E. Du four. 

Order STRIGIPORMES 

Family TYTONIDAE, Barn Owls 

TTTO GLATJCOPS (Kanp) 

Hispaniolan Baen Owl 

Stria glomops Katjp, Jardine’s Oontr. Ornith., 1852, p. 118 (Dominican 
Eepnblic). 

A female was taken in a cave 10 miles east of Barad^res on April 
6. This bird is in the brownish phase of plumage. 

Family STEIGIDAE, Typical Owls 

SPEOTTTO CUNICULABIA TBOGLODTTBS Wetmoro and Swalei 

Hispaniolan Bdrrowino Owl 

Speotgto cmioularia troglodytes Wetmoee and Swales, U. S. Nat. Mus. Bull. 
155, Mar. 7, 1931, p. 239 (Haiti). 

Male and female were taken at Thomazeau on April 1 by Lee 
Parish. 

Order CAPRIMULGIPORMES 

Suborder Caprimulgi 
F amily CAPEIMULGIDAE, Goatsuckers 

ANTROSTOMUS CAROLINENSIS (Gmelin) 

Chuok-will’s-wii>ow 

Caprimidgus earolinensis Gmemn, Syst. Nat,, vol, 1, pt. 2, 1789, p. 1028 (South 
Carolina). 

A female was shot at Tanamo on March 1. 
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Order MICROPODIFORMES 
Suborder Micropodii 
F amily MICROPODIDAE, Swifts 

TACHOBinS PHOENICOBU PHOENICOBIA Goise 
Palm Swift 

Tachomia phocnioo'bia Gosse, Birds of Jamaica, 1847, p. 68 (Jamaica) . 

A female of this interesting swift was taken by Lee Parish at Petit 
Trou de Nippes on April 9. 

Suborder Trochili 
F amily TROCHILIDAE, Hummingbirds 

MELLISUGA MINIMA VIELLOTI (Shaw) 

HISPANIOLAN VmVAlN HtJMMlNOBlED 

TrooMhia vielloU Shaw, Gen. Zool., vol. 8, pt. 1, 1812, p. 347 (Hispaniola). 

Specimens that were preserved in alcohol were obtained on Gonave 
Island on March 23, and on Petite Cayemite Island on April 13 
and 14. 


BICCOBDIA BICOBDII BICOBDU (Gerreb) 

Bioobd’s Emerald Hummieobibd 

TrooMlua HcordU Ghevaib, Mag. Zool., Mar., 1836, 01. II, pis. 41, 42 (Santiago, 
Cuba). 

A male was taken near Gibara on February 21, and a female on 
Turones Cay, near Puerto de Tdnamo, on March 2. 

ANTHBACOTHOBAX DOMINICUS (Linnaew) 

HispaniO'Lan Mango Hummingbird 

TrooMlm dominicus Linnaeus, Syst. Nat, ed. 12, vol. 1, 1766, p. 191 (His- 
paniola). 

This large hummingbird is represented by five skins and five 
skeletons and alcoholics taken on Gonave Island on March 21 and 23; 
Petite Cayemite Island on April 13 and 17 ; and lie a Vache on April 
30 and May 1. The species is common on Gonave, and is reported 
here for the first time from Petite Cayemite and lie k Vache. 



26 


PEOOBJEMNGS OP THE STATIOKAIi MtrSEXTM 


you 81 


Order TROGONIPOEMES 

Family TROGONIDAE, Trogons 

TEMNOTBOGON EOSEIGASXBB (VleUlot) 

Hisjpanxolan Tbooon 

Trogon roseigaater Vusxixot, Now. Diet, d’lllst. Nat., vol 8, 1817, p. 334 
(Hispaniola). 

A male and a female in excellent plumage were taken 10 miles east 
of Baraderes, Haiti, on April 6 by W. M. Perrygo. A skeleton of 
this species was prepared at Petit Trou de Nippes on April 9, and 
another at Bigie on April 23. 

PEIOTELTJS XEMlSntJBXJS XEMNTJEITS (Xcmminck) 

Cuban Tbooon 

Trogon temniirus Tbmminck, Nonv. Ecc. Planch. Col. Ois., livi’. 65, I'cb., 1826, 
pi. 326 (“Cuba et a la Havane”). 

Three taken were obtained at Puerto de T&namo on March 1 and 
2, and 2 miles above the mouth of the Rio Moa, opposite Oayo 
Grande de Moa, on March 6. 

Order CORACIIFORMES 
Suborder Alcedinbs 
F amily ALCEDINIDAE, Kingfishers 

MEGACEETLE AECTON ALGTON (Limia«aB) 

Hastebn Belxeo Einofisheb 

Aloedo aJegon Linnaeus, Syst. Nat., cd. 10, vol. 1, 1768, p. 115 (South Carolina). 

A female was secured near Baraderes on April 11 by S. W. Parish. 
This bird is in considerably worn plumage and apparently had 
not renewed its plumage properly at the last molt. 

Family TODIDAE, Todies 

XODVS UULXICOLOB EXIUS Barbour and Brooks 
Eastbbn Cuban Tody 

Todus multicolor ewilia Babboub and Bbooes, Proc. New England Zo61. Club, 
vol. 6, Jan. 13, 1917, p. 51 (Preston, Nipe Bay, Province of Oriente, Cuba). 

Two were taken near Puerto de Tanamo, Cuba, on March 1. 
Examination of the considerable series of Cuban todies in the 
National Museum collections indicates that the two races differ- 
entiated by Barbour and Brooks are easily distinguished, the eastern 
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bird having the blue on the side of the neck paler, and the yellow 
patch at the base of the forehead slightly duller and of less extent. 
As the ranges of the two forms remain to be worked out in detail, 
localities for the specimens in our collection are listed, as follows : 

Todus Multicolor Multicolor'. Baiios San Vicente, San Diego de 
los Batlos, Cabanas, and El Guama in Pinar del Rio Province; 
Nueva Gerona, Isle of Pines. 

Tod%8 Multicolor essilis : Santiago, Guantanamo, San Luis, Guama, 
El Cobre, and Puerto de Tdnamo, in Oriente Province. 

TOnUS SUBUDATUS Gray 
Hispanioian Tody 

To^m subulatus “Gould” Gray, Gen. Birds, vol. 1, Apr., 1847, pi. 22 
(Hispaniola). 

Skins and alcoholics of the omnipresent lowland tody wore ob- 
tained at the western end of Gonave Island, Haiti, on March 21, 
and a sldn 10 miles east of Baraderes on April 6. A skeleton was 
preserved at Bigie on April 23. 

Order PICIPORMES 
Suborder Pici 

Family PICIDAE, Woodpeckers 

XIPHmiOPICUS PEBCUSSUS PBBCUSSUS (Temmbick) 

Cuban Gehejn Woodpbckbb 

pious pcrcussus Tkmminok, Nouv. Rec. Planch. Col. Ois., livr. 66, June, 1826, 
pi. 390 and 424, with text (Cuba). 

Two were taken at Tanamo, March 1. 

CHBYSERPES STBIATUS (MSUer) 

Hispaniolan Woodpecker 

Pious striatus MihxFjt, Vollst. Naturs., Suppl. Eeg.-Band, 1776, p. 91 
(Hispaniola) . 

Skins of this abundant woodpecker were obtained at Port au 
Prince on March 28 and 31, ten miles east of Baraderes on April 6, 
and near Petit Trou de Nippes on April 9. Two skeletons were pre- 
served from Thomazeau on April 1 and Baraderes on April 6. 
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CENTURUS SUPBBaLIABIS SUPEKCILIARIS (Tcmwinck) 

SUPERCILIABY WOODPECKl R 

Ficus supcrciUaris Tbmminok, Nouv Hoc. Planoh. Ool. Oia., livr, 73, July, 1827, 
pi. 433, with text (Cuba). 

Four specimens: Gibara, February 25; Tdnamo, March 2; uioulh 
of Rio Moa, opposite Cayo Grande de Moa, March G. 

NESOCriTES MIGROMEGAS (SnndoTall) 

HiSPAHIOIAN PlOXJIfflT 

Picwnnua mwrotncgaa Sundevali, Oonsp. Avium Pic., 180G, p, 00 (Ilispaiilola). 

Two males were obtained by S. W. Parish and W. M. Perrygo 10 
miles east of Baraderes. The piculot was collected a little farther 
east, near Miragoane, by James Bond, and from the present record it 
may be expected to range throughout the southwestern peninsula. 

Order PASSERIFORMES 
Suborder Tyranni 

Family TYRANNIDAE, Tyrant Flycatchers 

TTBANNUS DOMINIQSNSIS DOMDSTICENSIS (Gmelin) 

Gbat Kinqbied 

Lmius domAnioemia Gmesoiit, Syst. Nat, vol. 1, pt. 1, 1788, p. 302 (HLspaaiola), 

The 11 skins taken of the omnipresent gray kingbird come from the 
following localities: Gibara, Cuba, February 25; 10 miles southwest 
of Port au Prince, Haiti, March 31; Petite Gonave Island, March 
19; Grande Cayemite Island, April 13; Petite Cayemite Island, April 
12 and 13 ; lie k Vache, April 30 and May 3. The presence of this 
bird on the smaller islands is of interest. 

Young individuals preserved in alcohol were taken on Petite Cayo- 
mite on April 16 and on lie k Vache on May 8. 

TTBANNUS CUBBNSIS Richmond 
Giant Kingbied 

Tyrmma oubenaia Kichmond, Auk 1898, p. 330 (Cuba). 

A male was taken on March 8 near the mouth of the Rio Fabrico, 
opposite Cayo Grande de Moa. The giant kingbird is reported now 
to be rare. 
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TOLMAKCHUS CAXJDIFASCUTUS CAUDIFASCIATtJS (d'Orbigny) 

Cotan Petchaey 

Tyrannm owwdifasoiatm d’Obbiqny, in La Sagra, Hist. Fis. Pol. Nat. Cuba, pt. 
2, vol. 3, Aves, 1839, p. 70, pi, 12 (Cuba). 

Three were taken at Gibara on February 21 and one at Puerto de 
T&namo on March 2. 

TOLMARCHUS GABBII (Lawrence) 

HISPANIOLAN PEOrOHAEY 

PitmgVfB OaHii Lawbekoe, Ann. Lyc. Nat. Hist. New York, vol. 11, 1876, p. 288 
(Hato Viejo, Mao Eivcr, Province of Santiago, Dominican Republic). 

A female was taken on the Baraderes Peninsula on April 8, 

MYIARCHXTS SAGBAE SAGBAE (Gundlach) 

OuBAir OEBSiTEa) Plycatciieb; La Saoua’s Flycatcheb 

Muscicapa Sagrae Gundlach, Boston Journ. Nat. Hist., vol. 6, 1852, p. 313 
(Cuba). 

A female comes from Puerto de Tanamo taken on March 1. 

IMfYIARCHUS DOMINICENSIS (Bryant) 

UlSPANlOLAN PLYCArCHEB 

Tyrannula stolida (var. dorm^iicensls) Bryant, Proc. Boston Soc. Nat. Hist., 
vol. 11, May, 1867, p. 90 (Port au Prince, Haiti). 

This small flycatcher is represented by a series of six skins from 
the following localities: Montet, near Port au Prince, March 28; 
Gonave Island, March 21; Petite Cayemite Island, April 12 and 14; 
and lie a Vache, May 6. It has not been recorded previously from 
the two latter localities, 

BLACICUS CARIBAEUS (d'Orbigny) 

Cuban Wood Pewee 

Musdpeia caridaca d’Orbiony, in La Sagra, Hist. Fis. Pol. Nat. Cuba, pt. 2, 
voL 3, Aves, i839, p. 77 (Cuba). 

Two were taken at Gibara on February 21, and a third at Puerto 
de T4namo on March 1, After comparison of a very good series, 
I consider the wood pewee of Cuba specifically distinct from that 
of the Bahamas, though Doctor Hellmayr^® has treated them as 
geographic representatives of the same species. 


“ Catalogue of birds of Americas, Field Mus. Nat. Hist., zool. ser., vol. 13, Apr. 11, 1927, 
p. 204. 
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Suborder Passeres 

Family HIRUNDINIDAE, Swallows 

BIPABIA KIPARIA SIPABIA (Unnaeiit) 

Bank Swauxjw 

llh-undo riparia Linnaeus, Syst. Nat., ed. 10, vol. 1, 1768, p. 182 (Sweden). 

A specimen of this migrant from North America was taken near 
the western end of Tie &. Vache on April 27 by S. W. Parish. The 
record is of particular interest since the species has been taken only 
once before in Hispaniola, the previous record being that of Ritter, 
who reports that he obtained one during his travels in Haiti in 1820 
and 1821. The bank swallow is known as a migrant in the adjacent 
islands of Porto Rico, Cuba, and Jamaica and may therefore be more 
regular in occurrence in Hispaniola than the two observations at 
present known seem to indicate. 

PETROCHELroON FUI-VA FUlVA (VieUlot) 

Hispaniolan Oudbt Swallow 

Etrundo fnlva Vifillot, His. Nat. Ois. Am4r. Sept., vol. 1, 1807 (3808?), i). 02^ 
pi. 82 (Hispauiola). 

Half a dozen pairs were observed about the low cliffs at the west- 
ern end of Gonave Island on March 21 and two birds were taken. 
A male and a female in full plumage were secured at the western 
end of lie a Yache, May 2. Following are measurements for those 
specimens : 

Male : Wing, 99 ; tail, 43.3 ; culmen from base, 8.5 ; tarsus, 10.8 mm. 
Females (two specimens) : Wing, 99.7-100.8; tail, 43,6-45; culmen 
from base, 8.4-8.8 ; tarsus, 11.2-12 mm. 

One preserved as a skeleton was taken at the same point on May 5.. 

PROGNE DOMINICENSIS (Gmelin) 

Cabibbean Martin 

Eirwndo dominicensis Gmelin, Syst. Nat., vol 1, pt. 2, 1789, p. 1025^ 
(Hispaniola). 

Two adult males were secured 10 miles east of Baradferes on April 6. 
Family MIMIDAE, Mockingbirds and Thrashers 

MIMUS POLYGLOTTOS ORPHEUS (Linnaeua) 

Jamaican Mockingbird 

Turdus Orpheus Linnaeus, Syst Nat., eel. 10, vol. 1, 1758, p. 160 (Jamaica). 

A male of this widely distributed mocker was taken near Gibara on 
February 21. 
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MIMUS POLYGLOTTOS DOMINICUS (Ltimaens) 

Hispaniolan Mookingbibd 

Turdus domimMm LiNNAsrua, Syst. Nat., eel. 12, vol. 1, 1760, p. 295 (Hispaniola). 

Five adult birds were obtained at Montet, near Port au Prince, on 
March 28; at the western end of Gonave Island on March 21; on 
Petite Cayemite Island on April 16; and on lie a Vache on April 
27 and 80. 

DUMETELLA CAROLINEKSIS (Linnaaus) 

Oatbodsd 

Mmcicapa Cdrolinensis Linnabds, Syst. Nat., ed. 12, vol. 1, 1766, p. 328 
(Virginia). 

The catbird was taken at Gibara on February 24 and at Puerto 
de Tdnamo on March 2. This species is a common winter resident 
in Cuba. 

Family TURDIDAE, Thrushes, Bluebirds, and Solitaires 

MIMOCICHLA BUBRIPES RUBBIPES (Temminck) 

Red-legoed Thrush 

Turdus rubripea Temminck, Nouv. Bee. Plancli. Col. Ois., vol. 2, Uvr. 69, Oct, 
1826, pi, 409 (Cuba). 

A pair taken on February 21 four miles east of Gibara are typical 
of the red-legged thrush in the extent of brown on the abdomen. 

MIMOCICHLA BUBRIPES SCHISTACEA Baird 
Slatb-coloeed' Thrush 

Mimociohla schistacea Baibb, Rev. Amer. Birds, July, 1864, p. 37 (Monte Vorde, 
Cuba) . 

A male was obtained on March 2 at Punta Gorda near Puerto 
de Tanamo, and a male and a female were taken on March 6 on the 
mainland near Cayo Grande de Moa. These three birds have the 
abdomen white without trace of brown. 

This form seems to be restricted in its range in eastern Cuba, the 
occurrence of typical M. r. o-nobripes at Gibara only a short distance 
west of the points listed above being indicative of the limitation of 
range of these races on the north coast of the island. Though typical 
examples of rubripes and schistaoea are very distinct, in the con- 
siderable series of these birds in the United States National Museum 
there are numerous examples from the region of Santiago that show 
a wash of brown of varying extent on the posterior underparts. 
Others from the same localities have no trace of this color. Inter- 
gradation seems to be clearly shown, so that soMstaoea is here treated 
as a subspecies of rubripes. 
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MIHOCICBIA ABDOSIACEA AltDOSIACEA (VIeillot) 

Hispaniolan Tdeush 

Turdus ardosUiceua ViBaixor, Tabl. Hue. rol. 2, 3822, p. 646 (Hispauiola). 

A male thrush was taken 10 miles east of Barad^res on April 6, 
and others were seen at the westeni end of Gonavo Island on March 
21, and near Anse k Galets on March 22. 

Family DULIDAE, Palm-chats 

mmvs nOMINlCUS DOMINICUS (Unnaens) 

Palm-ohat 

Tamgra domdnica Linnaeos, Syst. Nat., ed. 12, toI. 1, 1766, p. 316 (Hispaniola). 

A female of the abundant pahn-chat was taken at Petit Trou de 
Nippes on April 9, together with two juvcnal birds that were placed 
in alcohol. 

Family VIREONIDAE, Vireos 

VIHEO C!Vin)I,ACHn OBIENTALIS Todd 
Bast Otjban Viebo 

Vireo gmMaehii orientalii Todd, Ann. Carnegie Hns., voL 10, Jan. 31, 1916, 
p. 256 (Arroyo Hondo, “Los Caflos,” Guantanamo, Cuba). 

A male was secured above the mouth of the Eio Gibara, near 
Gibara, on February 24. 

The series of Gundlach’s vireo in the National Museum, including 
10 specimens from western Cuba and 7 from the eastern part of the 
island, bears out clearly the characters of difference assigned by Todd 
in distinguishing two races of this species. Without having exam- 
ined the material in the Museum of Comparative Zoology on which 
Doctor Barbour “ based his conclusion that orientalh was not valid, 
I am led to consider that it may be recognized. The eastern form 
is grayer above and clearer yellow below. 

VISEO OLIVACEUS OLtVACEVS (Linnaeos) 

Jamaican Vibeo 

MuBOioapa oUvacea Linnaeus, Syst. Nat., ed. 12, vol. 1, 1766, p. 327 (Jamaica). 

An extensive series of this vireo includes skins from the following 
localities: Gonave Island, March 21; ten miles east of Baraderes, 
April 6; Petite Cayemite Island, April 12; Grande Cayemite Island, 
April 12; lie k Vache, May 1 and 2; Navassa Island, May 10. Four 
taken on Bug Island, opposite Corail, on April 18 were preserved in 
alcohol. 

Nuttaii Oni. Cl^ib, i.o. U, .Tunc. 1928, p 107. 
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The single specimen from Navassa Island, an adult male in fresh 
plumage, is similar in color to the birds of Haiti proper. 

It will be recalled that Bangs and Penard have shown that the 
specific name olvoacem long current for the red-eyed vireo of eastern 
North America must apply to the Jamaican vireo, formerly known 
as Vireo eoLidris. 

VIBEO OLIVACEUS BABBATULA (Cabanii) 

BLACK-WHISKBRUD VlBBO 

Phyllomanes l)arhatulm Cahanis, Journ. fiir Orn., 1855, p. 467 (Cuba)* 

Males of this form were secured on Gonave Island on March 21, 
and on lie Vache on April 30. These are the first records of this 
subspecies from Hispaniola, the form being one that nests in the 
Bah amas , Cuba, and southern Florida. The two specimens obtained 
are considered migrants en route to their breeding range. It may 
be expected as a regular migrant in Haiti, and probably in the Do- 
minican Eepublic. 

This form differs from the resident Jamaican vireo in the paler, 
less buffy superciliary stripe and auricular region, grayer crown, 
duller olive-green of the back, and purer white throat and chest. 

Family COEREBIDAE, Honey-creepers 

COEBEBA BANANIVOBA BANANIVOBA (Gmelin) 

HISPANIOLAN HoNEr-ORraPBB 

Motaoilla banarUvora Qmeun, Syst. Nat, vol. 1, pt 2, 1788, p. 961 (Hispaniola). 

Specimens collected come from the following localities: Western 
end of Gonave Island, March 21; Barad&res Peninsula, April 8; 
Petite Cayemite Island, April 12 and 14; Bug Island, near Corail, 
April 18; lie k Vache, April 27 and 30 and May 2. Birds from 
Petite Cayemite Island and from tie &, Vache appear identical with 
those of the main island. 

Family COMPSOTHLYPIDAE, Wood Warblers 

MNIOTILTA VABIA (Unnaeus) 

Biack and White Waebi.E 2 ( 

MotaoiUa varia Linnabcts, Syst Nat, eU. 12, vol. 1, 1766, p. 383 (Hispaniola) . 

Males were shot 4 miles east of Gibara, Cuba, on February 21 and 
near the mouth of the Moa River on March 6. In Haiti one was 
taken on April 7 on the Barad^res Peninsula, and a female was 
obtained on tie a Vache on May 6. The last-mentioned date is a late 
occurrence for this migrant from the north. 


“ Bull. Mus, Comp. Zool,, vol. 67, 1925, pp. 205-206. 
104957—32 3 
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COMPSOTHLTPIS AMERICANA PVSIELA (Wnun) 

NOBTHEBN PABtrCA Wabblbb 

Syloia puaUla Wilson, Amer. Orn., vol. 4, 1811, p. 17, pi. 28, flR. 3 (oasterii 
Pennsylvania) . 

One was obtained at Gibara on February 24, one at Puei-to do 
Tinamo on March 2, and one near the mouth of the Rto Moa, oppo- 
site Cayo Grande de Moa, on March 6, 

DENDSOICA PETECHIA GUNDLACHI Bnird 
Cltban Golden Wabbleb 

Dendroioa gundlaohi Baird, Eev. Amer. Birds, Apr., 1866, p. 107 (Cuba). 

Two pairs were secured on Cayo Grande de Moa, Cuba, on March 
4. Skeletons were prepared at Gibara on February 21, and at Cayo 
Grande de Moa on March 4. 

HENDROICA PETECHIA ALBICOLLIS (Gmdin) 

Hispanioian Goijdbn Warbler 

Uotaeilla albioollis Gmbmn, Syst. Nat., vol. 1, pt. 2, 1789, p. 983 (Hispaniola), 
A specimen from Grande Cayemite taken on April 13 and two f j-om 
Petite Cayemite taken on April 16 represent new localities for this 
bird in Haiti. They arc referable to the form of the main island, 
being similar to it in size and color. Following are measuremenls 
taken from these three males: Wing, 62.3, 62.9, 63.4; tail, 50.7, 50, 
49.9; culmen from base, 11.5, 11.9, 12.5; tarsus, 19.5, 20.3, 21.2 mm. 
Four preserved in alcohol were taken on Bug Island, near Corail, 
April 18. 

DENDBOICA PETECHIA SOLARIS Wotmon 
GONAVB GOLDEiN WABULEB 

Dendroioa petechia solaria Wltmobb, Smithsonian Misc. Coll., vol. 81, no. 13, 
May 16, 1929, p. 1 (lltroites, Gonave Island). 

Two pairs of golden waihlers taken on March 19 on Petite Gonave 
Island are, as might bo expected, the race found on Gonave propt'r, 
being brighter in color and larger than skins from the adjacent coasts 
of the Republic of Haiti. Following are measurements from tln'se 
four skins: Two males, wing, 65.7, 64.1; tail, 54.7, 54.5; culmen from 
base, 10.3, 11.8; tarsus, 21, 20.6 mm. Two females, wing, 61.5, 61; 
tail, 50.7, 53.1; cuhnen from base, 12, 11.8; tarsus, 21, 20.2 mm. 

DENDROICA TIGRINA (GmeBii) 

Cape May Warble® 

UotaoiUa tigrim, Gmeun, Syst. Nat., vol. 1, pt. 2, 1789, p. 985 (Canada). 

One was shot near Gibara, Cuba, on February 24; one at Puerto 
de Tanamo on March 2; and one at Cayo Grande de Moa on March 
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4. All are in full plumage. The three skins in the collection from 
Haiti were taken on Petite Cayemite Island on April 13 and 16. 
Three shot on Bug Island, opposite Corail, on April 18 were pre- 
served in alcohol. 

DENDROICA CAERULESCENS CAERULESCENS (Gmelin) 
Black-thkoated Blue Warbler 

Motacilla oaerulescens Gmeun, Syst Nat, vol 1, pt 2, 1789, p. 960 (Hispaniola). 

In Cuba, two were taken near Puerto de Tdnamo on March 1; 
three on Cayo Grande de Moa on March 4; and one near the mouth 
of the Rfo Moa on March 6. All belong to the typical race. 

An adult male taken on April 13 on Grande Cayemite Island, 
Haiti, is the first record for that island. 

DENDROICA DOMINICA DOMINICA (Linnaeus) 

Yellow-throated Warbler 

Motacilla domimca Linnaeus, Syst Nat., eO. 12, vol. 1, 1766, p. 334 (Hispaniola) . 
One was secured on Cayo Grande de Moa on March 4. 

DENDROICA VIRENS VIRENS (Gmelin) 

Black-throated Green Warbler 

Motacilla vUens Gmeun, Syst Nat, vol. 1, pt. 2, 1789, p. 985 (Philadelphia, Pa.). 

A male collected on April 30 on lie Vache is the first record of 
this migrant from North America for Hispaniola. The species 
winters from eastern Mexico to Panama, there being few reports of 
it from the West Indies. 

DENDROICA PALMARUM PALMARUM (Gmelin) 

Western Palm Warbler 

Motaclll-a palmamm Gmeun, Syst Nat, vol. 1, pt 2, 1789, p. 951 (Republic of 
Haiti). 

Four species in the collection came from near Gibara, Cuba, on 
February 21 and 25, Others were obtained 10 miles southwest of 
Port au Prince, Haiti, on March 31; near Thomazeau on April 1; 
and on Grande Cayemite Island on April 13, 

DENDROICA DISCOLOR DISCOLOR (Vieillot) 

Northern Pbairib Warbler 

Sylvia dtscoW Vieillot, Hist Nat. Ois. Am4r. Sept., vol. 2, 1807 (1808?, 1809?), 
p. 37, pi. 98 (New York), 

Specimens were obtained near Gibara, Cuba, on February 24, and 
on Cayo Grande de Moa on March 4. Others were collected at Port 
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au Prince, Haiti, March 28 and 31 ; Petite Gonave Island, March 19 ; 
at the western end of Gonave Island, March 21; and on Grande 
Cayemite Island, April 13. 

DENOBOICA STKUTA <For«ter) 

BtAOK-POLI, WABBtJJB 

Mmdoapa striata J. R. Forster, PhiL Trans., vol. 62, 1772, pp. 406, 428 (Fort 
Severn, west coast of Hudson Bay) . 

Two black-poll warblers taken on May 2 and 6 on tie h, Vache con- 
stitute an interesting record, since there has been only one previous 
report of this bird in the Eepublic of Haiti, that of Janaes Bond who 
found it on Gonave Island on May 15, 1928. 

SEIUBUS AUBOCAPILLUS AUBOCAPILLUS (Llnnaeu) 

OVBNBnU) 

MotaoUla aurooapilla Linnaeus, Sy&t. Nat., ed. 12, vol. 1, 1760, p. 3.84 (at sea, 
about 30 miles from Hispaniola). 

Four skins obtained come from 10 miles southwest of Port au 
Prince, Haiti, March 31 ; and from Petite Cayemite Island, April 14 
and 15. One of the latter, a male, has the dark streaks On each side 
of the crown reduced to a very narrow line. One taken at Bigie Bay 
on April 23 was preserved in alcohol. 

SEIUBUS NOVEBOBACENSIS NOVEBOBACENSIS (GmeUn) 

Northern Water-thrush 

ilotadlla noveboraoonsis Gmbun, Syst. Nat, vol. 1, pt. 2, 1786, p. 968 (New 
Tork). 

A female with the browner coloration and smaller size representa- 
tive of this race was taken on Cayo Grande de Moa, Cuba, on March 4. 

A female from Petite Gonave Island, Haiti, March 19, and a male 
from lie Vache, May 6, belong also to the eastern race of this bird. 
The latter date is later than the bird has been recorded previously 
from this region. 

SEIUBUS NOVEBOBACENSIS NOTABIUS Bidgway 
Gbinnhll’s Watbb-thbush 

Seiurus naevius notaWAs Ridgway, Proc. TJ. S. Nat. Mus., vol. 3, 1880, p. 12 
(shores of Como Lake, Carbon County, Wyo.). 

Two females were taken on Cayo Grande de Moa, Cuba, March 6. 
A male from Grande Cayemite Island, taken April 13, adds another 
record of occurrence for this race in Haiti. 



abt.2 birds COLUIOTBD IN' CUBA AND HAITI — ^WBTMOEB 37 

TEBETISTBIS FOSNSI Gandlaeh 

Fobns’s Warblkb 

l^cretisiriB fomsi Gotoiaoh, Ann. Lyc. Nat. Hist. New York, vol. 6, 1858, p, 
274 (eastern portion of Cuba). 

A female was collected on February 24 a mile above the mouth of 
the Eio Gibara, near Gibara. 

GEOTHLTPIS TBICHAS TBICHAS (Linnaeus) 

MARTIANI) Yetxowthboat 

Turdus trichas Linnabjus, Syst. Nat, ed. 12, vol. 1, 1766, p. 293 (Maryland). 

Two yellowthroats came aboard the Esperanza near Bimini in the 
Bahamas about 10 a. m. on February 16. A male collected is of the 
present race. 

GEOTHLYPIS TBICHAS BRACHmACTYLA (Swainaon) 

Northern Xeclowthroat 

Trichas hraohidaetylus Swain&on, Anim. iu Menag., 1838, p. 296 (uortborn 
provinces of United States). 

A male was taken at Montet near Port au Prince on March 28. 

SETOPHAGA BUTICILLA (Linnaeus) 

Redstart 

MotaoUla ruticilla Linnaeus, Syst. Nat, ed. 10, vol. 1, 1768, p, 186 (Virginia). 

A female was shot near Gibara, Cuba, on February 24, and a male 
near Puerto de Tfcamo on March 1. Six were taken on Petite 
Cayemite Island, Haiti, on April 15 and 16, and two on Bug Island, 
opposite Corail, on April 18. 

Family ICTERIDAE, Blackbirds and Troupials 

STUBNELLA MAGNA HIFPOCRBPIS (Waller) 

Cuban Meadowlark 

Sturuus hippoorepis ’Wagleb, Isis, 18SS, p. 281 (Cuba). 

One was taken near Gibara on February 24, 

ICTERUS HYPOMELAS (Bonaparte) 

Cuban Oriole 

PenduUnus hypainelas Bonaparte, Consp. Avium, voi. 1, 1860, p. 433 (Cuba). 

Four obtained include specimens from near Gibara, February 24, 
and from the mouth of the Rio Moa, opposite Cayo Grande de Moa, 
March 6. 



38 PBOOBEDINGS OP THE PTATIONAL MtrSBlTM TOt, 81 

PTILOXENA ATftOVIOtACEA (d'OrMgny) 

D’Obbiqnt’s Blackbird 

Quigoalm atrovioltwus d’Obbiqnt, m La Sagra, Hist. Pis. Pol. Nat. Ouba> 
vol. 3, Aves, 1839, p. 96, pi. 19 (Cuba). 

Two were secured near Gibara on Febniary 21. 

HOLOQUISCALUS JAMAICBNSIS GUNDLACHII <C«*«ln) 

East Cuban Oracklb 

Quiscalm gumdlaohil Cassin, Proc. Acad. Nat. Scl. Philadelphia, 1866, p. 406 
(eastern Cuba). 

Two were obtained near Gibara on February 24 and 25, and one 
near the mouth of the Rio Moa, opposite Cayo Grande de Moa, on 
March 6. These are all representative of the east Cuban race. 

HOLOQVISCALUS NIOEK NIGBB <Bodda«rt) 

HXSFANIOI.AN OBAOKUB) 

Oriolui niger Boddabrt, Table Planches Enl., 1783, p. 31 (Hispaniola). 

Skins were forwarded from Montet, near Port an Prince, March 
28; from Barad^res, April 6; from Petit Trou de Nippes, April 9; 
and from lie k Vache, April 27. 

Family THRAUPIDAE, Tanagers 

SPINDALIS FSETBEI (liCison) 

Cuban Spindaus 

Tmagra Pretrei Lesson, Cent. Zool., 1831, p. 122, pi. 45 (“ Brazil ’’=Cuba). 

Three were collected near Puerto de Tdnamo on March 2. 

FHAENICOPHILUS POUOCEPIIALUS POUOCEPHAIVS (Bensparte) 
Gbat-cbowhed Palm Tanagbr 

Dulua Poliocephalus Bonaparte, Hev. Mag. Zool., 1851, p. ITS (Haiti). 

The series obtained includes specimens from the Baradferes Pen- 
insula, taken on April 7, and from Bigie, April 21. 

PHAENICOPHILUS POUOCEPHALUS COBTl BUfamond and Swales 
Gonavb Palm Tanageb 

PhaeniaophUdia poliocephahis ooryl Biohmond and Swales, Proc. Biol. Soc. 
Washington, vol. 37, Mar. 17, 1924, p. 107 (La Mahotiere, Gonave Island, 
Haiti). 

Five were taken near the western end of Gonave Island on March 
21, two being preserved as skins. The type specimen of this race 
was collected at La Mahotiere on February 19, 1918, by Dr. W. L. 
Abbott. 
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PHAENIGOPHILtrS POUOCBPHALTJS TETBAOPES Wetmore and Lincoln 
Ilh a Vachb Palm Tanagicb 

Phaenioophilm poliooephalus tctraopen WETMoaii and Lincoln, Auk, 1932, p. 36. 
(lie a Vache, Haiti). 

Three skins were taken on lie k Vaclie on Api’il 27, including one 
adult and two immature birds. The adult bird appeared somewhat 
different from specimens from the main island but the paler color- 
ation that marks the lie k Vache race were so masked in the immature 
birds that the specimens obtained on the Parish Expedition on 
first study were identified as the main island form. Mr. Lincoln and 
I reached lie k Vache fresh from experience with this tanager in the 
La Hotte region and, suspecting that some difference might exist, 
we collected a small series on lie it Vache from which we have sub- 
sequently described fetraopes. 

TANA6RA MUSICA (Omelin) 

Hispaniolan BupnoNiA 

Pipra mvsioa Gmelin, Syst. Nat., vol. 1, pt. 2, 17S9, p. 1004 (Hispaniola). 

A female was obtained 10 miles east of Baradferes on April 6. 

Family FRINGILLIDAE, Grosbeaks, Sparrows, and Finches 

TIABIS OLIVACEA OLIVACEA (Linnaeu) 

■yEliOW-lfACED Cn.^SfaQUIT 

Plmberista oli/oacea Linnaeus, Syst. Nat., ed. 12, vol. 1, 1766, p. 309 (Hispaniola). 

Four were collected near Gibara, Cuba, on February 21. In Haiti 
one was taken on Gonave Island on March 23 ; one at Grand-Boucan 
on April 9 ; five on Petite Cayemite Island on April 12, 13, 16, and 
17; four on Bug Island, opposite Corail, on April 18; and five on 
lie S. Vache on April 30 and May 1 and 2. Skin.s from the small 
islands mentioned do not differ from those of Haiti proper. 

TIABIS BICOLOB HABCHIl (Baled) 

Maech’s Gkassquit 

Phonipara maroMi Baibd, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 29 
(Jamaica). 

A male from lie k Vache, taken on April 30, is similar to speci 
mens from Haiti. 

LOXIGILLA VIOLACEA AFFINIS (Bidgway) 

Hispanioian Botlfinoh 

Pvhrrulagra aHinia “(Baird)” Kidowat, Auk, 1898, p. 322 (Port au Prince 
Haiti), 

Two males were collected at the western end of Gonave Island 
Haiti, on March 21, and one at Thomazeau on April 1. 
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LOXIGILLA VIOLACEA PARISHI Wctmorc 
I»ARISH’S BUUJnJVCII 

Lojigilla Mlacca parhhi Wetmoie, l^roc*. Biol. Soc. Wnsliiiigton, vol. 4i, Feb. 

21, 1931, p. 27 (tie >1 Vuehc, Haili). 

This race, named in honor of Lee IT. Parish, is similar in color to 
Loxigilla violacea afitnis (Itulgway), bn( averafjes smaller in all 
dimensions, including the bill. It is known only from lie a Vuche, 
where it is said to be fairly common. 

Following is a description of the tyi^e specimen, together with 
measurements: Type, male adult, lie a Vache, Haiti, April SO, 1930, 
collected by S. W. Parish (orig. No. .502) . Throat, short lino above 
eye, and under tail-coverts somewhat darker than burnt sienna; 
axillars and under wing-coverts with a small amount of whitish; 
plumage otherwise deep black, with a faint wash of deep slate on 
back. Bill, feet, and tarsi black (from dried skin). 

Meammneiits. — Males, tAvo specimens: Wing, 71.1 "'-71..5 (71.3): 
tail, 62.0-62.7^'' (62.G) ; culmen from base, 14.7 ''’-14.7 (11.7) ; depth 
of bill at base, 11.8 '*-12.3 (12.1); tarsus 19.7 ’'*-20.3 (20) mm. 
Female, one specimen : Wing, 67.2; tail, ,59; culmen from base, 12.9; 
depth of bill at base, 10.4; tarsus, 18.8 ram. 

The smaller size indicated seems constant when compared with a 
long series of Z. v. a-ffinis from Haiti (including Gonave Island) 
and the Dominican Republic, as indicated by the following measure- 
ments of birds from the area just indicated : 

Fifteen males: Wing, 74.3-79.2 (7C.7) ; tail, 61.7-69.3 (6,5.8); 
culmen from base, 14.2-16.,5 (1,5.2) ; depth of bill at base, 11-12.9 
(12.3) ; tarsus, 19.2-23.4 (21.1) mm. Nine females: Wing, 67.2-7,5.8 
(71.2); tail, 59.8-67 (63.5); culmen from base, 12.6-14.3 (13.6)”; 
depth of bill at base, 10.4-11.8 (10.9) ; tarsus, 19.7-22.3 (21) mm. 

In addition to the skins two birds wore i)repared as skeletons. 

MELOPTRRHA NIGRA (Linnneuii) 

< 'TBVN Bn 1 1 1N( H 

Loxia nigm Linnaeus, Sjst. ynt, <d. 10, vol. 1, ai.-W, p. 17.5 {f'uba). 

One was secured near Puerto de Tanamo on March 2, and one near 
the mouth of the Rfo Moa, opposite Cayo Grande de Moa on March 6. 

” Type. 

Average of eight specimens. 
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A NEW SPECIES OF CESTOEE, CKEPIDOBOTHEIUM 
AMPHIUMAE, FROM AMPHIUMA TRIDACTYLTJM 


By Clarke Coitkson Zbhit 
Department oj Xoolomi, Cornell University, Itha(‘a, JV. Y. 


An examination of the intestinal contents of AmpMuma tridac- 
tyluin from Louisiana reveals the presence of some cestodes, which 
are herein described as a new species. I wish to express appreciation 
to Dr. B. P. Young for suggestions and to Dr. H. D. Reed for the 
source of material. 

After investigating numerous sources of literature, I have been 
unable to find a record of any cestode previously described from this 
urodele. Several cestodes have been described from amphibians and 
reptiles, and in LaRue’s monograph (1914) they are included in 
the family Proteocephalidae, genus OpMotaenia. Woodland (1925) 
strongly criticizes the characters and system used by LaRue in his 
part on classification and points out that Ofhiotaenia has been shown 
to be synonymous with Grepidohothrium. Ophidotaenia (Beddard, 
1913) is also shown to be synonymous with the former genus. Meg- 
gitt (192Y) says that Lube (1899) has correctly shown that the 
generic name Protoeephalus., which has been applied to forms of 
this group, is invalid. Woodland would base the clasisification on 
the relation of the genital oi'gans to the muscle sheath and also 
would place a large number of species in the genus PToUocephdm, 
with Crepidobotlmim, as a provisional group. The account given 
by Ward and Whipple (1918) is now somewhat incomplete. Meg- 
gitt (192Y) gives a tentative system of classification of the group 
and an excellent summary of the known species. The forms in the 
genus Ophiofaenia are distributed by him among the genera Orepi- 
dobothnum and IcMJiyotaenia. 

OpMotaenia has been reported from several urodeles and anurans : 
0. flaroides (LaRue, 1909) from Ambystoma tigrimm; 0. long- 
bengii (Fuhrman, 1896) from NecPumis maeuloms; 0. eryptobra/thcM 
(LaRue, 1911) from Oryptobranhohus aUegheniensis., 0. magna (Han- 
num, 1925) from Rana catesbeiana; and 0. hylae (Johnson, 1912) 
from a Eyta from Australia. The characters of the genus Orapi- 
dobothmm given by Meggitt are as follows : 
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Genus CREPIDOBOTHBIUM MonticeUi, 1900 

Generio diagnosis . — Scolex with or without apical organ of vari- 
ous shapes, never with a rostellum armed with hooks. Surface of 
scolex and suckers sometimes covered with spines. Testes in two 
lateral fields with an occasional tendency to. coalesce anteriorly. 
Vagina anterior or posterior to cirrus sac, usually with a well-devel- 
oped sphincter. 

Type species. — G. gerrardi Baird, 1860. 

CBEProOBOTHBIUU AUPHIUHAE. new siMciet 

Bpecnf/C diagnosis . — Length up to 26 cm. Scolices 
280p, to 640;* long by 400;* to 480ja wide. Apparently no apical organ 
is present. Sucker 160/n in diameter. Strobilization is marked in 
two compressed specimens at QOfi. and 180 / 1 * from the scolex. The im- 
mature proglottids at a distance of 6 mm from the scolex are 300/* 
long and 720/^ to 810ji* wide, when prepared with some compression. 
The mature proglottids (pi. 1 , fig. 6 ) at a distance of 26 cm from 
the scolex are 800;* to 1.04 mm long and 960ju, to 1.52 mm wide. The 
ripe, or gravid, proglottids (pi. 1 , figs. 7, 8 ) are 1.6 mm to 1.9 mm 
wide and 4.4 mm to 4.6 mm long. The genital pore is in the an- 
terior fifth of the gravid proglottid. There is a common sinus for 
the openings of the cirrus sac and vagina. The genital opening al- 
ternates irregularly. The cirrus is frequently protruded. (PI. 1 , 
fig. 4.) The cirrus is unarmed. The cirrus pouch is 320 ( 1 * to 490/1* 
long and 80/« to 160(i* wide. The genital ducts lie between the excre- 
tory ducts. The vas deferens consists of three coils within the cir- 
rus pouch and several outside. Testes are about 50 to 70 in number, 
in each field on both sides of the uterus with a few approaching the 
midline. The vagina is always anterior to the cirrus poucli ; it does 
not cross the pouch and is without convolutions. The ovary in the 
ripe proglottid has an anterior-posterior length of 830/tt. There are 
about 50 to 65 uterine pouches on each side. A uterine pore is present 
in the posterior part of the proglottid. 

Host. — AmpMvma tridactylum. 

Locaiion . — ^Middle intestine. 

DistribvMon. — ^Louisiana. 

Type specimen.— Helm. Coll. No. 8118. 

Remarks. — Crepido'bothrium amphmmae as just described -fnlla 
within group E of the genus according to Meggitt (1927), because of 
the number of uterine diverticula (100 to 130), which exceeds 25, and 
the number of testes (100 to 140). 0. lonnhergii has approximately 
the same number of testes, but the vagina and cirrus alternate in posi- 
tion, the uterine diverticula are less, and an apical organ is present. 
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0. cpyptobranchii also falls within this group (E) but has not been 
placed there by Meggitt because the description was lacking. It 
differs from the one described in the alternating position of the 
vagina and the smaller number of uterine diverticula. There is a 
close similarity to Ichthyotaenia -filaToidea^ but the number of uterine 
diverticula, measurements, and apex of the scolex are points of 
differentiation. 0. magnvm has the genital pore located between 
the first and middle third of the segment, less uterine diverticula, 
and the vagina anterior or posterior to the cirrus pouch. lohthyo- 
tmnia hylae has the vagina anterior to the cirrus pouch, but the 
number of the testes and uterine diverticula is less. 
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INTRODUCTION 

The sponges of the western coast of the United States have been 
very little studied, although they exist in profusion and comprise 
a large variety of interesting forms. One hundred and one species 
are discussed in the following pages, and six of these {Polymastia 
pachymastia, Eyrmniacidon ungodon., Zygherpe hycdoderma, Plo- 
camia igzo., Halichoclona gelUndra, and Spongia idia) are described 
for the first time. In addition, three genera and five varieties are 
described as new. In order to render this paper of use to those who 
are not specialists as well as to specialists, all species that I have 
been able to find in California are described, whether they be new or 
old. Briefer reference is made to those forms that are to be found 
only in the literature on the subject. 

California’s length of more than 1,400 kilometers exceeds the dis- 
tance from New York to Florida and that from Denmark to the 
Mediterranean, and depths of more than 1,500 meters are reached 
within 20 to 60 kilometers offshore. A great variety of species of 
sponges is to be expected within such limits. In addition to those 
treated herein, many species are to be looked for in the deeper waters 
offshore, as well as other shallow-water forms from the northern 
part of the State. Most of the present marine biological investiga- 
tion, however, is being carried on off the central and southern coasts, 
and it is believed that the species of those waters are herein rather 
thoroughly covered. 

I have personally searched the intertidal areas rather carefully, 
have had much dredged material representing the central-Califomia 
region presented to me by E. F. Ricketts, and have studied the ex- 
tensive collection dredged off southern California during the years 
1909 to 1927 by the University of Southern California. (See 
Figure 1 for map of localities mentioned in this report.) 
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Much, of the preparation of this paper was carried on at the 
British Museum (Natural History) in London, and special gratitude 
is expressed to Maurice Burton, of that institution, for cooperation 
kindly extended. To the officials of the United States National 
Museum, grateful acknowledgment also is made for the loan of speci- 
mens for study and for literature otherwise inaccessible. 



Figure 1. — Sketcti map showing California localities mentioned in text of this 

report 

So far as possible, representative and type specimens or a por- 
tion o-f these have been deposited in the United States National 
Museum in Washington (U.S.N.M.) and in the British Museum 
(Natural History) in London (B. M.)? unless otherwise indi- 
cated, the descriptions given are based on the material so referred 
to. Under the headings “ Type locality” and “ Material examined ” 
will be found notes upon the occurrence and habit of the species. 
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All drawings were made with the aid of a camera lucida unless 
otherwise indicated. 


HISTORICAL SUMMARY 

Very little has been published on sponges in or from California. 
Search of the literature yields 10 references, as follows : 

The first is by E. Haeckel, 1872, Die Kalkschwamme. In volume 
2 of this monograph of the calcareous sponges of the world, as taken 
up more fully in the descriptive portion of this paper, he described 
AsciUa (now Zeucosolenia) convdLlaria (p. 45), Syccmdra (now 
jSycon) ooronata (p. 305), and Leucetta (now Leuconia) sagittata 
(p. 126) merely as from California, “Brown.” These species can 
not now be located in this State. 

Fifteen years later E. Potts, 1887, in his monograph on Fresh- 
water Sponges, described Meyenia (now Ephydatia) robusta (p. 225) 
from Honey Lake Valley, near Susanville in northeastern California. 
This species has been found again only once, this time by Annandale 
(1907, p. 24), who recorded it from Bhim Tal, in the mountains of 
northern India, at 1,350 meters, almost the same altitude as that of 
the California specimen. 

Lendenfeld (1889, p. 258) named Euspongia hospes from Africa 
and California (which may be Lower California, Mexico). The 
species is not recognizably described, being characterized merely 
as growing inside of mollusk shells, taxonomically a relatively 
insignificant description. 

The fourth reference is by L. Lambe, 1894, Sponges from the West- 
ern Coast of North America. He reported (p. 124) finding a sponge, 
which he called Plocarrda manaarensis (Carter), from California. 
He did not know the locality within the State, and his identification 
was incorrect, as explained later in this paper. 

The next reference to California sponges is by F. E. Schulze, 
v/ho in 1899 published his Amerikanische HexactineUiden nach dem 
Materiale der Albatross-Expedition, in which he described 14 species 
from California, as discussed hereafter. He cited as from California, 
however, four additional species from other localities, as shown 
by the data, including the latitude and longitude, of the AlbatToss 
stations involved. Two are from the State of Washington: 
AomthosaG&as tenuis (p. 66) and Farrea aculeata (p. 69) ; and two 
are from Lower California, Mexico: Fwrrea ooea (p. 68) and 
Bathyxiphus subtilis (p. 82). 

Then there were published two articles by F. Urban. In 1902 
in the Zeitschrift fiir Wissenschaftliche Zoologie, he described 
BhabdodermeUa nvMingi, which had been sent him by the late Prof. 
C. C. Nutting, of the University of Iowa ; an,d in 1905 in the Archiv 
fiir Naturgeschichte, he described Zeucosolenia eleanor (p. 36), 
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Syoand/rcii (now Syeon) ooaota (p. 56), L^uoandra (now Lewonia) 
heatM (p. 59) , Leueandra (now Leuoonia) apiadLis (p. 67) . These 
were sent him from Monterey Bay by Prof. Harold Heath, of Stan- 
ford University. 

Lendenfeld, in his large monograph on The Geodidae, described 
in 1910 the following from California: Sidonops aiigulata (p. 24), 
S. iicolor (p. 46), Geodia mesotnaena (p. 96), G. agassim (p. 113), 
G. mesotriaeneUa (p. 161), G. hreviana (p. 155), G. ovis (p. 161), 
and GeodmeUa rdbusta (p. 205). Many of these, because of the un- 
justifiably fine distinctions drawn, have proved to be identical and 
must hence be regarded as synonyms. 

Finally, in 1926, I described three species: Gellius teastapatina, 
Esperdla f^heri^ and Suberites gadus; and in 1927 three more: 
Aoamm erithacua, Plocamia karyhina, and Ploccmia (better Iso- 
dona) libhophomix ; with a redescription of Desmaeella (better 
OphlUaspongia) pennaia Lambe, 1894. So far as I am able to as- 
certain, this is a complete list of references to sponges from Cali- 
fornia. Reference is made to the Bibliography, page 128, for com- 
plete citations to the papers mentioned. 

PREPABATION OF ALCOHOLIC MATERIAL FOE STUDY 

Identification of sponges depends upon miscrosoopic character- 
istics, for it is utterly impossible to rely upon macroscopic features 
alone. This need not unduly discourage attempts to identify species, 
as it is possible to prepare a sponge for examination in about 10 
minutes, especially if the material has already been hardened in 
alcohol. 

Take a small portion (less than 1 cubic centimeter) that includes 
some of the outer surface of the sponge, and place it on a clean slide. 
With a sharp razor (a safety-razor blade will do), section the ma- 
terial, if possible, both perpendicularly to the surface and tangen- 
tially. In a surprisingly large number of cases, this will be found 
to be possible; however, if only fragments can be obtained, they can 
still serve. The sections or fragments should be less than 0.5 mm, but 
may be nearly that thick to good advantage. Flood the material 
with a few drops of absolute alcohol, dry with paper towel or blot- 
ting paper, and repeat from one to three times as necessary to de- 
hydrate. Add a few drops of carbol xylene and again blot dry to 
complete the dehydration thoroughly. Add a few drops of xylene 
to complete the clearing and, without drying more than slightly, add 
some very stiff balsam and cover slip. A little stain, such as basic 
fuchsin, may be added to the alcohol to advantage. Comparison of 
slides thus made with illustrations as given herein should make 
identification possible in most instances. 
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GENERAL CLASSIFICATION 

Students of sponges do not agree as to methods for classifying 
them. One of the most recent and best of myriad systems is that of 
Topsent (1928), "which roughly is the source of the arrangement 
herein employed. For the phylum Porifera Topsent employs 11 
orders without diagnosing them. The following represents an at- 
tempt to describe these orders (except one that has been dropped) 
in a manner convenient for students who have not specialized at all 
in the systematica of sponges, although for proper taxonomy such 
descriptions are unsuitable : 

1. Calcarea: Sponges with calcareous skeletons ; this may be tested 
with acid, as calcium carbonate dissolves in most of the common 
acids, but silica only in hydrofluoric acid. The normal inorganic 
skeletal material in the other orders is siliceous. 

2. Hezactinelllda: Sponges whose principal spicules have five or 
six rays diverging from a central point. Such spicules may occur 
as small or auxiliary spicules in the other orders, but not as chief 
spicules. 

3. Hyxospougida: Sponges with no skeleton whatever, neither 
fiber nor spicule; sometimes called “ slime sponges.” It is not known 
whether they are primitive or degenerate, but probably they are 
the latter. They may possibly be derived from more than one of the 
other orders. 

4. Choristida: Sponges typically with tetraxons among their 
principal spicules, often having a conspicuously radiate structure 
and a cartilaginous rind, or ectosome. 

6. Hadromerina: Sponges often with pin-shaped spicules (tylo- 
styles), asters as microscleres, corticate ectosome, and radiate struc- 
ture. Almost any sponge lacking tetraxon spicules and having any 
two of these features should be put in this order. 

6. Halidioiidriiia: This order is very diCBcult to describe to the 
nonspecialist. In general, there is very confused arrangement of 
spicules, together with simplicity of spiculation. Very few mem- 
bers of this group have any microscleres, and, if any, they are 
few and simple. 

7. Poecilosclerina: Almost all the sponges that have any one of 
the following characteristics belong here : {a) Larger spicules spiny ; 
(6) chelas as microscleres; (c) fibers containing monactinal spicules. 
If there is any possibility that the sponge for which identification 
is sought belongs in this order, try that assumption hopefully, as 
many more sponge species are assigned to this order than to 
any other. 

8. Haplosclerina: Sponges with O'nly diactinal chief spicules and 
with only very simple microscleres, if any ; they are usually markedly 
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reticulate in plan. It ’will be obser’ped that this order, by definition, 
approaches close to some members, at least, of both the t'wo preced- 
ing orders. The fresh-water sponges might be placed here or in the 
preceding group as a unit. Topsent does not discuss them in his 
1928 article proposing the classification here considered. 

9. Dictyoceratina: Sponges with no proper spicules (some from 
other sponges may become included as the sponge grows) but with 
a decided reticulation of spongin fibers. 

10. Bendroceratina: Sponges with no proper spicules (see note 
above) but with spongin fibers that branch and do not reunite, resem- 
bling little trees in form. 

Topsent regards the first of these orders as also a class, the second 
order as a second class, and the rest as a third class. 

STSTBMATIO DISCUSSION 

Order CALCAREA Gray 

Family LEUCOSOLENIIDAE Minchin 
Genus LEUCOSOLENIA Bowerbank 

USUCOSOLENIA CONVALTA.BIA (Haeckel) 

AaeUla convaUaria Haeckex, 1872, vol. 2, p. 45. 

Levcosolenia oonvaJXaria Dmor and Bow, 1913, p. 725. 

Holotype. — ^Location unknown. 

Type locality. — ^Described from the Pacific coast of Noidh Amer- 
ica (California, Bi’own). The species has not since been found in 
the State. 

Description . — ^Hollow cylinders 0.05-0.1 mm thick, 2-4 mm long. 
Fragile, white, surface minutely hispid. The wall of the tube is 
of simple ascon type, strengthened by usually two layers of quadri- 
radiates only, of which the apical ray is from two-thirds to as long 
as each of the facial rays. 

Remarks. — ^Ascon type sponges with only quadriradiates are very 
rare. Hozawa (1929, p. 285) described a very similar one, Leucosol- 
enia hagosMmemis, from Kagoshima Bay, Japan, and Haeckel (1872, 
vol. 2, p. 47) described another, Leucosolenia {AscWm) japonioa, also 
from Japan. 

LEUCOSOLENIA MACLEATI Lendenfeld 

Leucosolenia maoleayi JjEssvmstvesm, 1885, p. 1086. 

Leucosolenia stipitata Dbndt, 1891, p. 61. 

Holotype. — ^Location unknown. 

Type locality. — First described from Australia. 
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Material exammed . — ^About a dozen specimens were studied, all 
collected near Laguna Beach, intertidal, March 14, 1926, by myself. 
They were found principally pendant on the underside of sandstone 
bowlders. 

Desanpion (U.S.N.M. No. 21464; B.M. No. 29.8.22.49). — Shape, 
clathrous, vasiform, pedunculate. Size, up to 4 mm in diameter, 
8 mm in height. Consistency, fragile. Color in life and when pre- 
served, white. Oscules, few and simple; diameter, YO/*. Pores, 
minute; diameter, about 6/t. Surface, superficially smooth, micro- 
scopically hispid. 

Ectosomal specialization, none. Endosomal structure, ascon tubes 
80/x to IZOn in diameter, branching and anastomosing to make a retic- 
ulation with meshes YOfi to 2Y0/t in diameter. The skeleton consists 
of about two layers of simple triaxons. Histological details : I have 



Figure 2 . — Leucoaolenia macleayi Dendy : One of the ascon tubes, X 300 ; 
illustrating tbe spicules and their placement 


a preparation of this species in which the axial canals of the spicules 
are clearly evident. This is rather uncommon in calcareous spicules. 
Statements have even been made that calcareous spicules lack such 
an axial canal, although Minchin (1900, p. 40) calls attention to the 
fact that there really is one. 

Principal spicules, triaxons (fig. 2) . Size of each ray, Sp. by 40 jr 
to 6p by 60/*; the usual size is 6/* by 40/*. 

Remarks . — ^There are rather few Leucosolenias having only triradi- 
ates, but some of these, including the present species, are common and 
nearly cosmopolitan. L. macleayi is characterized by delicate lacy 
form, regularity, and simplicity of spiculation, and by the stipitate 
habitus. I wish to thank Maurice Burton, of the British Museum 
of Natural History, for help in allocating this species, as by a mistake 
I had identified it with the rather similar Leucosolenia coriaxea 
Montagu. Z. ooriaoea differs in that it always has more repent form 
than macleayi. 
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Leticosolenia eleanor Urban, 1905, p. 36. 

Holotype.—la the possession of Prof. F. Urban, Marienbad, 
Czechoslovakia. 

Type locality.— Bay. 

Material Abundant California specimens. I find this 

species only in the vicinity of Monterey Bay, where it is very common 
intertidally. It occurs on the underside of granite bowlders or under- 
neath protrusions of rock, often where the surf breaks on it. 



Fiatmio 8. — L&twolenia eleanor Urban: Triradiates (A, B) and quadrlradlates (O') of 
average size, and extremes of tbe oxeas X800 

Description (U.S.NJiI. No. 21465; BM. No. 29.8.22.46). — Shape, 
clathrate masses of branching and anastomosing tubes. Size, up to 
10 cm in diameter; the tubes are 0.3-1.7 mm in diameter. Consist- 
ency, fragile, slightly spongy. Color in life and when preserved, 
white. Oscules, simple, few, approximately 1 mm in diameter. 
Pores, minute, abundant. Surface, superficially smooth. 

Ectosomal specialization, none. Endosomal structure, typically 
ascon. It is remarkable that although clathrate there are no blind 
diverticulations, the number of oscules increasing as the size of the 
colony increases. That which is now regarded as the genus Leuco- 
solenia was formerly divided into two genera, the second called 
Clathrina, the basis of separation being the absence or presence of 
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clathrate form, and the fact that in the latter there were not only 
many blind diverticulations, but the number of oscules did not 
increase with enlargement of the colony; eleanor is precisely inter- 
mediate between the two. Histological details: The nuclei of the 
collar cells are sometimes placed basically, sometimes apically, 
according to Urban. 

First type of spicules, oxeas (fig. 3, D and E ) ; size, by 105/x to 
9 /a by 434/t. Second type of spicules, quadriradiates (fig. 3, 0 ) ; size 
of rays, about 9/* by 140/a. Third type of spicules, sagittal alate 
trira^ates (fig. 3, A) ; size of rays, about 7/a by 80/j. Fourth type of 
spicules, regular triradiates (fig. 3, B ) ; size of rays, about 7/t by 140/i. 

Remarks . — ^There does not seem to be any other Leucosolenia very 
close to eleanor, although, of course, many species of this genus have 
much in common with it. Most characteristic is the extent to which 
it is intermediate between the characteristics formerly assigned to 
Clathrina and those always assigned to Lemosolerda. 

LEUCOSOI ENU NAtJTILU. de Laabenfd* 

Leucosolenia nauUUa de Laubenfels, 1930, p. 25. 

Holotype.—V.S.'N.U. No. 21466; BM. No. 29.8.22.11. 

Type locality, — K small group of Califoriiia specimens was stud- 
ied, all collected by myself, July 20, 1926, from the bottom of a 
motor-driven fishing vessel that had been in active use near Monterey 
Bay since its previous cleaning, about six months earlier. This 
sponge was here associated with the introduced mussel, MytHm 
ed/ulis, a remarkable circumstance. The only mussel at all common 
locally is M. cdUfomiarms. 

Description. — Shape, there is a stoloniferous basal reticulation 
from which rise separate tubes. Size of largest colony, 20 mm high, 
35 mm in diameter. Tubes, 0.2-2 mm in diameter and about 20 mm 
long; walls, about 50/i thick. Consistency, fragile. Color in life 
and when preserved, white. Oscules, apical; diameters, as for the 
tubes. Pores, about 50/a in diameter; they cause the walls of the 
tubes to appear fenestrated. Surface, superficially hispid. 

Ectosomal specialization, none. Endosomal structure, typical 
ascon sort. Histological details: The nuclei of the collar cells are 
so located in the main body of the cell as to be dubiously basal. 

First type of spicules, large oxeas (fig. 4, J.), size, 10/a by 400/a to 
20/t by 1,000/A. Second type of spicules, small oxeas (fig. 4, D and 
E ) ; size, about 4/a by 140/t. Third type of spicules, triradiates (fig. 
4, 5) ; size of rays, about 9/a by 140/a. Fourth type of spicules, quadri- 
radiates (fig. 4, C ) ; size of projecting rays, about 8/a by 30/a, tangen- 
tial rays as for the triradiates. 
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Remarks . — The most abundant spicules seem to be the oxeas, 
which are commonly about 600/* to 800/* long but sometimes more 
iJian 1 rnm. They are typically nearly tangential, but not quite, the 
distal fourth or third hispidating the surface. Smaller ones occur 
among than. The triradiates are between them and the gastral 
layer. The gastral (or cloacal) layer is packed with autogastral 
quadriradiates, the projecting ray comparatively short. The choano- 
cytes are arranged on this inner surface only, as typical of ascons, 
and their nuclei are centrally located within the mass of the cell. 

This species comes very close to the genus Asewte.) which has 
the large oxea entirely embedded within the flesh. Its genotype, 
A. wteoides Bendy (1893, p. 178), from Australia, has besides this 
difference the further ones of lacking triradiates and having oxeas 



FiGtJKB 4 . — Leucosolenia nautilia de Laubenfels : Extremes of 
size for the small oxeas (D, E) and average sizes for the 
other spicule sorts (i., 0), X300 


twice as thick though not much longer; neverthelesSj I regard it 
as fairly closely related to nautilia^ as other items are very similar. 
There is some possibility that the numerous differences from Lemo- 
solmia eleanor^ the common, local intertidal member of this genus 
(p. 8)5 may be accounted for by the peculiar ecological placement 
of nmtUia. There seems to be no other record of calcareous sponges 
fouling boat bottoms. Neither mussels nor sponges occur at all 
commonly on the bottoms of the fishing boats around Monterey 
Bay. 

Family SYCETTIDAE Bendy 
Genus SYCON Risso 

SYCON COACrXJM (Urban) 

Sycandra coacta Ubban, 1905, p. 55. 

8yoon ooaotum Bendy and Row, 1913, p. 745. 

Holotype . — ^In the possession of Prof. F. Urban, Marienbad, 
Czechoslovakia. 
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Type locality, — ^Monterey Bay, Calif. I have not succeeded in 
finding this species in the field, in spite of very careful search in 
the type locality, 

De8C7%pUon , — ^This is a noncolonial, flask or vase-shaped sponge, 
about 5 mm in diameter and 6 mm high. The color is white. There 
is an erect oscular crown. The chamber system is of the second type 
(sycon). There are oxea of the oscular fringe, size Sju. by 500ju. to 
10ft by 500ft, and of the choanosome, size 35ft by 1,000ft and less, 
and microxeas about 2ft by 40ft in the walls of the radial tubes and 
pseudogastral layer. The latter two locations are also supplied with 
triradiates and quadriradiates, rays about 10ft by 90ft. The triradiates 
are usually sagittal. 

Remarks, — Urban fails to explain how this differs from the numer- 
ous other Sycons or Sycandras. It seems to differ from Sycon 
coronatvm in its microxea and in the lack of dermal tufts over the 
distal ends of the radial tubes. 

SYCON GORONATUM (Ellb and Solander) 

Spongia coronata Ellis and Solandeb, 1786. 

Orantia ciUata Bowerb\nk, 1864, according to Haeckel, 1872. 

8ycandra coronata Haeckel, 1872. 

Sycon coronatum Dbndy, 1892. 

Eolotype, — ^Location unknown. 

Type locality, — Europe. Haeckel (1872, vol. 2, p. 305) lists this 
species as from California, Brown. The species is cosmopolitan, 
but I have not found it in California. 

Description, — This is a single cylindrical individual (noncolonial) , 
usually 3 mm by 10 mm to 7 mm by 30 mm in diameter and height. 
Unless soiled it is white. The canal system is of the second, or 
sycon, type. Tliere are many triradiates and quadriradiates, both 
regular and sagittal or alate ; the single rays are often 0.007 mm by 
0.14 mm in size. There are large oxea (about 0.02 mm by 1 to 2 
mm) in tufts on the surface, particularly over the outer ends of 
the lateral diverticula of the pseudogastral cavity. The oscule is 
crowned with an erect spicular fringe. 

Family GRANTIIDAE Dendy 
Genus LEUCONIA Grant 

LEUCONIA SAGITTATA (Haeckel) 

Leucetta sagittata Haeckel, 1872, p. 125. 

Leucandm sagittata Dbndy and Row, 1913, p. 774. 

Eolotype, — ^Location unknown. 

Type locality, — Pacific coast of iforth America (California, 
Brown) . 

Description, — A, mass of branching and anastomosing tubes 35 
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by 70 ir>m in size, with oscula much fewer than the total number of 
tubes. The color in alcohol is given as brown. The tubes are 
mostly 3 mm thick but vary from about 2 to 5 mm, with walls 0.4 
to 0.8 mm thick. The surface is smooth both inside and out. Canal 
system leu conoid. The skeleton is of triradiates only, the large.st 
having rays up to 0.06 by 0.8 mm, others are as small as 0.01 by 
0.1 triTTi. All or nearly all are decidedly alate. 

Remarks . — ^No one seems to have found another specimen of this 
sponge since Haeckel described it. 

This genus has been quite generally known as Leucandra^ but, as 
Burton (1929, p. 403) points out, the name Leuconia Grant, 1838, has 
clear priority and should never have been dropped for Leuoandra 
Haeckel, 1872. 

LEUCONIA HEATHI (Uiban) 

Leuoandra heathi Ubsan, 1906, p. 69. 

Leuoandra wpUsalis TJBBAif, 1906, p. 67. 

Holotyfe . — ^In the possession of Prof. P. Urban, Marienbad, 
Czechoslovakia. 

Type locality. — ^Monterey Bay, Calif. 

Material examined. — ^Numerous California specimens were studied. 
The species is abundant near Monterey Bay, occurring on and under 
granite bowlders near low-tide mark. In southern California, one 
finds what I take to be the same species, but so far only small and 
misshapen specimens. I found one intertidal at Laguna Beach in 
October, 1925. Other specimens were dredged by the University of 
Southern California on July 19, 1924, in 78 meters off Catalina 
Island, and on September 26, 1925, in 29 meters near Long Beach 
(U.S.N.M. Ho. 21422). 

Description (material from type locality, U.S.NM. No. 21462; 
B.M. No. 29.8.22.39). — Shape, pyriform, if not crowded, otherwise 
distorted. Size, up to at least 9 cm high, 11 cm in diameter. Con- 
sistency, mediocre. Color in life and when preserved, basically white 
but usually dirty. Oscules, apical and usually but one to a sponge. 
Diameter, up to 10 mm. Pores, about 20/* in diameter. Surface, 
superficially hispid. 

Ectosomal specialization, none, aside from the spicule plush. 
Endosomal structure, leucon type. Histological details: Flagellate 
chambers 45/t to 85/t diameter. 

First type of spicules, coronal oxeas (fig. 5, E ) ; size, 4/* by 8,000/i 
to 12/x by more than 10,000/*. Second type of spicules, large oxeas 
(fig. 5, Gf) ; size, 30/* by 3,400/* to 150/* by more than 6,000/*. Third 
type of spicules, sagittal triradiates (fig. 5, A); size of rays, about 
10/t by 140/*. Fourth type of spicules, endosomal triradiates (fig. 5, 
B, O, and D) ; size, up to 10/* by 225/*. Microscleres, microxeas (fig. 
5, F) ; size, about 4/* by 140/*. 
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The large oxeas are radially placed in the sponge mass and 
echinate the most of the exterior surface. The sagittal triradiates 
line the upper cloacal surface. The endosomal triradiates occur 
frequently in all sizes from the maximum down. The microxeas are 
located sparsely throughout the sponge. 

Remarks. — A noteworthy feature is the sphincter (glistening 
white) around the upper end of the cloaca, which latter is often 
quite a third of the diameter of the entire sponge and reaches nearly 
to the base. Professor Heath tells of finding specimens exposed at 



FiaxiRB 5 . — Leuconia heathi (Urban): Spicule varieties, X300; only the termina- 
tions of the longer oxeas are shown 


low tide, of blowing tobacco smoke at their open oscules, and watch- 
ing the moderately ciuick closing by the sphincter. Urban writes of 
u pore membrane for closing the afferent openings. 

In describing Z. apicaZis^ Urban fails to cite means whereby it 
may be distinguished from L, heathi of the same locality; therefore 
1 consider it a synonym of Z. heathL 

Family LEUCASCIDAE Dendy 
Genus LEUCEITA Haeckel 
UEUCETTA LOSANGELENSIS (de Laubenfels) 

Leuconia loaangelensU pe LATTBBNrEr.s, 1930, p. 25. 

No. 21463; B.M. No. 29.8.22.40. 

Type locality . — Laguna Beach, Calif., October, 1925, intertidal, 
collected bv the author. Numerous California specimens were 
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studied, all from southern California. The species is abundant at 
this locality. In September, 1925, 1 found it on pilings of a wharf 
at Venice, Calif. The University of Southern California collected 
it twice in July, 1914, without locality record, at Whites Point (near 
San Pedro) without date record (U.S.N.M. No. 21407), and on July 
13, 1923, at Point Vincente (near San Pedro) (U.S.N.M. No. 21402). 
The species occurs in a variety of situations throughout the lower half 
of the intertidal zone, seeming to favor situations in the bottom of 
crevices and where the wave action is strong. It is much infested 
with other animals, particularly crustaceans. 

Description. — Shape, amorphous. Size, up to about 2 cm thick 
and 10 cm in diameter. Consistency, mediocre. Color in life and 
when preserved, white to pale brown. Oscules, oval, scattered, size 
about 1 by 3 mm. Pores, not superficially evident. My sections 
show them definitely closed with a distinct pore-membrane about 5/ji 
to 20/t thick. They lead to canals a little more than lOOju in diameter 
so probably can be opened to about that size. Surface, superficially 
smooth, contort, with lumps and ridges several millimeters high. 

Ectosomal specializations, dermal membrane, 5/i thick; not detach- 
able, fleshy, contains abundant nuclei. Below it is a z(me about 115/i 
thick devoid of flagellate chambers, containing amoebocytes often 
elongate and perpendicular to the surface, in a ground .substance 
(collenchyma) appearing noncellular, probably protoplasmic. En- 
dosomal structure, leuconid, arranged very much as in many of the 
Demospongias. It is quite remarkable that this calcareous sponge 
so closely resembles in shape an amorphous noncalcareous sponge. 
The surface is often ridged, or again it may be merely irregularly 
lumpy. The oscules are scattered here and there. From them canals 
meander through the choanosome, all in quite halichondrine fashion, 
I have found small specimens scarcely more than a centimeter in 
diameter, and even they had two or three small oscules and none of 
the characteristic symmetry of the Calcarea. It would be most inter- 
esting to find still younger forms and trace the early stages. Histo- 
logical details (besides those mentioned above) ; The flagellate cham- 
bers are usually oval, exti-eme measurements about SOjn to 80/i. 

First type of spicules regular triaxons (fig. 6, (.\ 2?, and H ) ; 
second type of spicules, sagittal triaxons (fig. 6, F ) . 

The characteristic spiculation of this species is a confused tangle 
of two sizes of triaxons, the larger (fig. 6, C) with rays about 40j« 
by 400/1 , the smaller (fig. 6, E) with rays about 13/i by 130/i. Some 
specimens, including the type specimen, contain numerous interme- 
diates, but in many specimens the distinction into two different sized 
ranges is conspicuous. Careful study of many specimens yields the 
following as supplementary remarks : In two instances I have found 
a small fourth ray on a spicule (fig. 6, G ) ; this item is so rare that 
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I doubt if quadriradiates should be cited as of normal occurrence. 
In a few cases I have found small oxeas near the surface (fig. 6, A). 
These are not certainly proper. Bather more often I find micro- 
tylostyles about 5/x by 40^ (fig. 6, B). I interpret these as essen- 
tially triradiates, with two rays almost entirely suppressed. In 
some parts of some specimens I find curious microspined cylinders, 
about 3fi in diameter, of variable lengths, with abrupt ends (fig. 
6, S). It seems doubtful that they are proper spicules, or even 



Fioure) 6 . — Leucetta loamgelensis (de LaRbenfels)^ spicules, X300 


spicules at all ; but they should be mentioned. Some of the triradiates 
are both alate and sagittal, these being, as usual, around the oscules. 

Bemarks . — ^The species closest here would seem to be that described 
by Hozawa, 1929, as L&uoandra solida. 

Family AMPHORISCIDAE Bendy 

Genus RHABDODKRMELLA Urban 

BHABDODERMELLA NTJTT1N6I Urban 

RhaModertnella nuttingi XTbban, 1902, p. 268. 

Leucilla nuttingi Dendy and Kow, 1913, p. 784. 

Holotype , — In the possession of Prof. F. Urban, Marienbad, 
Czechoslovakia. 

Type locality . — ^Monterey Bay, Calif. 
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MaienoU ewamined.—^\unsiioxxs California specimens were studied. 
The species is very common in the intertidal zone both in southern 
California and the Monterey region; and E. E. Ricketts reports 
seeing sponges resembling this at various intermediate points. The 
University of Southern California dredged it in 27 meters off Long 
Reach. It often hangs from the underside of bowlders, and as ex- 
posed at low tide makes beautiful pearllike pendants. 

Description (U.S.N.M. No. 21486; B.M. No. 29.8.22.43). — Shape, 
vasiform, elongate, stipitate. Size, up to 5 mm in diameter, 25 mm 
high. Consistency, mediocre. Color in life and when preserved, 
white. Oscules, apical; diameter up to 3 mm. There is a small 



Figure 7. — RhaModermella nuttingi Urban: Spicules (limits of pro- 
toplasmic structures indicated by dotted lines) in a cross section 
perpendicular to tbe long axis of the sponge, the various sorts 
except the coronal oxeas in situ, X95. The upper portion of tbe 
figure is the external, the lower is the cloacal 

coronal palisade of erect spicules. Pores, up to 200/* in diameter. 
Surface, superficially smooth. 

Eetosomal specialization, the dermis (20/* thick) contains distinc- 
tive microrhabds, placed vertically, in great abundance. Endosoraal 
structure, leuconid of the sort termed sylleibid, that is, with the 
flagellate chambers in grape-cluster arrangement. Histological de- 
tails: The flagellate chambers are oval, about 70/* by 126/* in size. 

First type of spicules, coronal oxeas (not figured) ; size about 25/* 
by 1,250/*. Second type of spicules, large hypodermal quadriradiates 
or triradiates (fig. 7, A ) ; size of rays, about 40/* by 875/*. Third 
type of spicules, smaller triradiates (fig. 7, B ) ; size of rays, about 
10/* by 230/*. Fourth type of spicules, very small quadriradiates or 
triradiates (fig. 7, 0 ) ; size of rays, about 4/* by 20/* to 5/* by 100/*. 
Microscleres, microxeas (fig. 7, D); size, about 2/* by 45/*. 




aet.4 sponges op OALEPOBNIA — ^db IAUBENPELS , 17 

The coronal oxeas are arranged in a palisade about the oscule, as 
usual. The large quadriradiates or triradiates are hypodermal. 
Their rhabds reach clear to the gastral layer, the cladome being 
near the outer surface. The smaller triradiates are scattered in the 
choanosome. The still smaller quadriradiates or triradiates line the 
gastral surface. The fourth ray, or in the case of the triradiates, 
one of the three, is autodermal. 

Rema/rks. — ^Dendy and Eow in monographing the Calcarea (1913,. 
p. 793) put this in the large genus Leu&iUa. The type species of that 
genus, L. amphora, is somewhat like the species under discussion in 
shape, and to a lesser extent in canal system and arrangement of the 
larger spicules. Lendenfeld regarded the difference in canal system 
great enough, however, to create a separate family for those of the 
type of Polynia and Yosmaena (family Sylleibidae) . B. nutMngi 
would be in this family if it were regarded as valid, but it is usually 
not so regarded. Furthermore, nwttingi differs so widely from 
amphora in other respects, especially in having the peculiar dermis- 
with its special microscleres, that I believe the two can not fairly be 
classed as congeneric. I therefore hold with Urban, recognizing his- 
genus, Bhabdodermdla. 

Order HEXACTINELLIDA Schmidt 

Family HYALONBMATIDAE Gray 

Genus HYALONEMA J. E. Gray 
HYALONEMA POPULIFERUM St^ulze 
IJyalonema popuUferu7n F. E. Schxtlze, 1899, p. 10. 

Holotype. — U.S.N.M. No, 7557, 

Tyfe locality, — AlbatroBB Station 2928, near San Clemente Island^ 
Calif,, depth 764 meters, sand bottom. 

Other specimens recorded by Schulze from the vicinity of San 
Clemente Island are from ; 

Albatross Station 2936, depth 656 meters, mud bottom. 

Albatross Station 2937, depth 847 meters, mud bottom. 

Albatross Station 2980, depth 1,192 meters, mud bottom. 

Family ROSSELLIDAE Schulze 
Genus APHORME Schulze 

APHORME HORRIDA Schulze 
Aphorme horrida P. B. Sohijlze, 1899, p. 40. 

Holotype.—U.S.'NM, No. 7604. 

Type locality, — Albatross Station 2937, near San Clemente Island^ 
Calif., depth 847 meters, mud bottom. 

107704--32 2 



18 PBOCEEDINGS of the HATIOHAL MXTSBTJM vol.81 

Genus ACANTHASCUS Schulze 
ACANTHASCUS PLATEI Sdmlae 
Aoanthagcus piatei F. E. Schulze, 1890, p. 45. 

Holotype.—U.S.^M. No. 7502. 

Type locality.— Allatross Station 2927, -west from San Diogo, 
Calif., depth 572 meters, mud bottom. 

Genus STAUROCALYPTUS Ijima 

STAUEOCALTPniS DOWLINGI (Lamb*) 

RhaMocalyptui dowUnyi Lambe, 1893, p. 37. 

Staurooalyptus dCHolingi Ijima, 1897, vol. 1, p. 53 

Holoty'pe, — ^In the Museum of the Geological Survey, Ottawa, 
Canada ; described from the west coast of Canada. 

Other reeords.—SchMlzQ (1899, p. 47) described Californian speci- 
mens from ATbdtross Station 2955, depth 221 meters. This station 
is just south of Santa Eosa Island. The specimen ho figures is 
U.S.N.M. No. 7578. He also had a specimen from Alaska. 

STATJROCAIYPTUS SOLIDUS Schuke 
Staurocalyptm solidus F, B. Schulz®, 1899, p. 51. 

Holotype.—V.S.l^M. No. 7581. 

Type locality, — Albatross Station 2948, near Santa Cruz Island, 
depth 486 meters. 

Other specimens recorded by Schulze are from : 

Albatross Station 3071, Washington, depth 1,253 meters. 

Albatross Station 3202, Monterey Bay, depth 699 meters. 

Three other specimens from Monterey Bay are in the collection 
of Stanford University. The species is also represented in the Brit- 
ish Museum (No. 29.8,22.26). 

Description (based on the Stanford University speciiuens). — 
Shape, vasiform; a hollow cylinder. Size, up to 15 cm in diameter, 
24 cm high. Consistency, fragile. Color in life and when pre- 
served, drab. Oscules, on cloacal surface only ; round, 1 to 4 mm in 
diameter. Pores, on outer surface only; round, 0.2 to 0.4 mm in 
diameter. Surface covered with a forest of projecting spicules. 

Parenchyma, about 23 mm thick, Prostalia marginalia, none as 
distinct from pleuralia. Prostalia pleuralia, abundant diacts 40 to 
60 mm long. Prostalia basalia, none. Dermalia autodermal, diacts 
up to 20 mm long. Dermalia hypodermal, conspicuous pentacts, 
rhabds about 20 mm long, clads about 4 mm above the surface and 
each arm about 3 to 5 mm long. There are here also small pentacts, 
each arm spined and about 12/4 by 150/4. Gastralia autodermal, 
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diacts 20 to 30 mm lonp. Gastralia hypodermal, abundant pentacts, 
each arm 200|u, long. There are further a few diacts about 2 mm 
long, perpendicular to the surface and in, but not protruding from, 
the cloacal layer. Parenchymalia principalia, oxeas about 30 mm 
long. Parenchymalia comitalia, strongyles almost tylotes, with 
spined heads and four hemispherical protrusions so placed centrally 
as to indicate that this is a reduced hexact. Size, about 0,016 by 3 
mm. Parenchymalia intermedia, oxyhexasters, all or most of the 
six primary rays being dichotomously branched. Each ray totals 
about 46;* long. There are also discohexasters of about ISOfi total 
diameter. 



PiGURB 8 . — StaurocaJyptus solidus Schulze: A, Oxyhexasters; B, discohex- 
aster; Cj one of the smaller pentacts. X300 


RermrlcH. — Schulze’s description is rather brief and is based in a 
large measure on a comparison to StauroocHyptus dowlingi (Lambe) 
Ijima. This latter form is described as having discohexasters 260/* 
to 320;* in diameter, as compared to S. solidus^ which has discohex- 
asters 150jt* to 180;* in diameter ; moreover, the former is semistipitate, 
but in other respects the two forms are practically identical. I follow 
Schulze in retaining these as separate species for the time being but 
with serious doubts. It is very possible that future work may show 
that 8. solidus should fall as a synonym to 8, dowlingi. 

STAUSOCALTPTTTS FASCICULATUS Schulze 
Staurooalvptus faac.iculaius F. E. ScHuraE, 1899, p. oZ. 

Solotgpe.—U.S.'NM. No. 7580. 

Tgpe loccdity. — Albaiross Station 2979, north of Santa Cruz Island, 
Calif., depth 690 meters, mud bottom. 
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liathydoruB dawsoni Lambe, 1892, p. 73. 

KhaMocalyptus daicsoiii F. B. Schulze, 1899, p. 64. 

Holotype. — In the Museum of the Geological Survey, Ottawa, 
Canada. 

Tyfe locality. — The west coast of Canada. 

Other records, — Schulze (1899) has specimens from the same vicin- 
ity and from three California localities, as follows : 

Albatross Station 2976, depth 66 meters, stony bottom. 

Albatross Station 2946, depth 66 meters, stony bottom. 

Albatross Station 3349, depth 437 meters, shell bottom. 

The first two stations are near Santa Cruz Island, the last is just 
west of San Francisco. Schulze’s figured specimen is U.S.N.M. No. 
7570. 

BHABDOCALTPXUS TENEB Schnln 
Rhabdooalyptus tener P. E. Schulze, 1899, p. 67. 

Holotype.—J].^:SM.. No. 7677. 

Type locdlity. — Albatross Station 2923, off San Diego, Calif., depth 
1,503 meters, green mud bottom. 

EHABDOCALTPTUS NODULOSUS Schulze 
Khabdoealyptus nodulosus F. E. Schulze, 1899, p. 68. 

Eolotype. — ^U.S.N.M. No. 7576. 

Type locality.— Albatross Station 2980, off Santa Barbara, Calif., 
1,103 meters, mud bottom. Schulze also had a second specimen from 
AWatross Station 2936, off San Diego, depth 657 meters, mud bottom. 

BHABDOCALTPXUS ASPEB Schulze 
Rhabdocalyptus asper F. E. Schulze, 1899, p. 60. 

Eolotype. — ^U.S.N.M. No. 7668. 

Type locality. — Albatross Station 2936, off San Diego, Calif., depth 
657 meters, mud bottom. 

Family EURETIDAE Zittel 
Genus FARREA Bowerbank 
FABBEA CONVOLVULUS Schulze 
Farrea convolvulus F. B. Schulze, 1899, p. 71. 

U.S.N.M. No. 7553. 

Type locality.— Albatross Station 2936, off San Diego, Calif., dejith 
656 meters, mud bottom. 
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Family COSCINOPORIDAE Zittel 
Genus CHONELASMA Schulze 
CHONELASMA CALYX Schulze 
Chonetasma calico F. E. Schulze, 1887, p. 326. 

Holotype . — ^Location unknown. 

Type locality, — Japan. 

Other records , — The Aliatross dredged this species from nine 
stations, as reported by F. E. Schulze (1899, p. 78), as follows: 

Station 3326, Aleutian Islands, Alaska, depth 1,063 meters. 

Stations 2877 and 2875, near Washington State, depths 108 and 73 meters. 
Stations 2862 and 2864, near Vancouver, Canada, depths 436 and 88 meters. 
Station 3051, near Oregon, depth 108 meters. 

Station 3202, Monterey Bay, Calif., depth 699 meters, mud bottom. 

Station 2952, near Santa Barbara, Calif., depth 104 meters, rocky bottom. 
Station 2980, west of Santa Bosa Island, Calif., depth 1,103 meters, mud 
bottom. 

The specimen that Schulze jBgures is U.S.N.M. No. 8685. 

CHONELASMA TENERUM Schulze 
Chonetasma tenerum F. E. Schulze, 1899, p. 81. 

U.S.N.M. Nos. 7540 and 7541. 

Type locality, — Albatross Station 2916, depth 170 meters, stony 
bottom (1 specimen), and Albatross Station 2919, depth 1,800 meters, 
mud bottom (5 specimens). Both stations are in the vicinity of the 
Cortez Bank, Calif., which, strictly speaking, lies in Mexican waters. 
Four paratypes (U.S.N.M. No. 7642) were taken at Albatross 
Station 2923, depth 1,503 meters, mud bottom, off San Diego, Calif. 

Family APHROCALLISTIDAE Schulze 

Genus APHROCALLISTES J. E. Gray 

APHROGALLISTES VASTUS Schulze 

Aphrocatlistes vastus F. E. Schulze, 1887, p. 317. 

AphrocalUstes whiteavesianus Lambe, 1892, p. 74. 

H olotype.— liOCSLtion unknown. 

Type locality, — Japan. 

Other records, — ^Lambe’s specimen was from Canadian waters. 
According to Schulze, the Albatross dredged this from 13 stations, as 
follows : 

Stations 3316, 3330, 3331, and 3337, In Alaskan waters, depths 565, 642, 640, 
and 512 meters, respectively. 

Stations 2860, 2862, 2864, and 2877, off the coast of Canada, depths 1,602, 
435, 88, and 108 meters, respectively. 

Stations 2882 and 3054, off the coast of Oregon, depths 124 and 97 meters, 
respectively. 

Station 3008. off the coast of Mexico, depth 560 meters. 
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Station 2925, near San Diego, Calif., latitude 32° 32' N., longitude 117° 
24' W., depth 820 meters, mud bottom. 

Station 2936, near San Diego, Calif., latitude 33° 04' N., longitude 117 
42' W., depth 839 meters, mud bottom. 

In the dredging operations of E. F. Ricketts, of the Pacific Bio- 
logical Laboratories, Pacific Grove, Calif., there have been brought 
up and presented to me by him, macerated skeletons evidently 
belonging to the genus AfhroeciOistes and very probably to tho 
species vastus; but they lack the soft parts and loose spicules. 

Order MYXOSPONGIDA Sollas 

Family HAUSAECIDAB Schmidt 
Genus HALISABCA Johnston 
HALISARCA SACRA de Lanbenfeli 


Ealisarca sacra de Laxjbenfels, 1930, p. 25. 

Holotype.—V.S.'NM. No. 21454; B.M. No. 29.8.22.53. 

Type loGdLity. —W^oxxi Slough, at the east side of Monterey Bay, 
Calif. Collected by E. F. Ricketts, July 4, 1929. I also have col- 
lected the species at the same locality. It is found associated with 
Mycale maeginitiei on rocks introduced by man in the midst of an 
environment of sheltered tidal mud flats. 

Description. — Shape, encrusting. Size, up to 0.7 mm thick, in 
patches up to 14 mm in diameter. Consistency, very soft. Color 
in life and when preserved, very pale drab. Osculos, about lOOft to 
200/4 in diameter. Pores, very minute, well under 50/4 ; exact sizes 
obscured by contractility, but none obseiwed more than 10/4. Sur- 
face, superficially shiny smooth. 

Ectosomal specialization, 20/4 to 40/4 thick, characterized by 
rounded cells in a more darkly staining ground mass than that of 
the endosome. There are subdermal cavities about 20/4 in diameter. 
Endosomal structure, collenchpnatous. The abundant mesogloea 
takes nuclear stains very definitely. Histological details: The ex- 
ceedingly long flagellate chambers are often radiately clustered around 
excurrent canals, which are often near the substrate. Many proso- 
pyles are very short, and often there is almost direct contact with 
the subdermal cavities. The chambers are always about 40/4 in 
diameter, and average well over 200/4 long, lengths up to 280/4 being 
common. 

Remarks . — Some authors regard all Halisarcas as conspecific with 
H. dujardini^ the genotype. The genus is so simplified that it is 
very difficult to fiind adequate grounds for separating any species 
from dujardini^ but I hesitate to believe that all the members found 
over the entire world really are conspecific. This, our California 
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representative, is, of course, close to the genotype, but may be sepa- 
rated, I believe, on the basis of the extreme length of the flagellate 
chambers. In the literature one finds few or no references to 
chambers longer than 126/x, though I have seen in the British Mu- 
seum prepared slides showing chambers — ^j^esumably of the geno- 
type — ^longer than 200/* ; these are, however, out of the ordinary for 
European or Australian material. In sacra they are usually well 



Figure 9, — Baltsarca sacra de Laubenfels ; Typical section perpendicular to the 
surface. It was found impractical to draw in fine items of detail. A, An 
oscule; B, subdermal cavities; C, excurrent canals, Dj flagellate chamber, 

X120 

over 200/i and rather often reach lengths of 280ju. The general 
picture as made by slides of sacra is so different from that made by 
other slides of this genus that I have seen that I had a certain degree 
of confidence in naming this as a new species. 

Order CHORISTIDA Sollas 

Family GEODIIDAE Gray 
Genus SIDONOPS Sollas 
SIBONOPS ANGULATA Lendenfeld 

Sidonopa angulata Lbndbjnfexd, 1910, p. 18 (based on three described varieties r 
nieoonCy micromay and orthotnaena) . 

Sidonops 'bicolor Lbjndbnfeib 1910, p. 46. 

Holotype. — ^Here established as U.S.N.M. No. 8380, /S. angulaiCB 
var. microana. 
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Type locality. — Albatross Station 4417, 53 meters, off Santa 
Barbara Island, Calif. 

Occurrence, — Lendenfeld identifies as 8. angulata 4 specimens 
iredged by the Albatross near Santa Barbara Island, southern Cali- 
fornia, Stations 2945, 2975, and 4417, and as bholor 15 specimens in 
the same collection dredged at Stations 2958, 2981, 8168, 4420, 4531, 
and 4551. These range from southern to central California. The 
depths are from 42 to 100 meters. 

Description. — ^Tuberous, usually with digitate processes. Largest 
specimen 4 by 10 cm. In spirits, externally whitish to rufous to 
brown, internally dirty yellowish. A spicule fur covers much of 
the surface. The smooth areas are probably always, and sometimes 
certainly, due to such external causes as, for example, overlying 
bryozoans. The round oscules are usually in groups, often on raised 
processes, and vary from 0.25 to 1 mm in diameter. The pores are 
in chones. The cortex is from 1 to 2 mm thick and, as is the rule 
in this family, is packed with sterrasters. Spicules: (a) Special 
dermal diacts up to 0.04 by 9 mm; (&) endosomal diacts up to 0.105 
by 6.6 mm; (c) plagiotriaenes, the dadomes often reduced to diaenes 
or monaenes, rhabds up to 0.11 by 4 mm; (d) anatriaenes, often 
absent, when present with rhabds up to 0.039 by 9 mm; (e) sterras- 
ters from 0.087 by 0.122 mm to 0.097 by 0.17 mm ; (/) spherasters with 
spined tornote rays, total diameter often around 0.021 to 0.028 mm; 
(ff) euaster rays sharply oxeote and sometimes microspined, some- 
times smooth, total diameters up to 0.064 mm. 

Remarks. — I have not examined Lendenfeld’s specimens person- 
ally, so use his published data, with this warning: E. F. HallmiiT^n ^ 
1914, examined the material from which Lendenfeld described very 
numerous Australian sponges and reports serious inaccuracies in 
many of Lendenfeld’s descriptions. Although Lendenfeld produced 
two large volumes on the Geodidae of the Albatross dredgings, I feel 
we can only surmise the true status of his species pending a re-exami- 
nation of the material by some competent investigator. 

In lestablishing angvlaia and bicolor Lendenfeld (1910) mentions 
for the former that some of the spicules were sharply bent. This 
is a very common malformation in many sorts of sponges. In the 
same article Lendenfeld figures such deformities for various of the 
Geodias. He does not say this feature was conspicuously absent 
from his bicol^. He established this latter name because of darker 
color on one side than the other. As is well known, sponges receiv- 
ing more light from one side than the other tend to be darker on the 
closed side. Lendenfeld notes (p. 47) that the darker was the upper 
side of these speciinens. 8 . bioolor and 8 . angvlaia are not to be 
.separated on such, differences alone. 
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Genus GEODIA Lamarck 
GEODIA MESOTBIAENA LendenfeU 

Cydonium miilleri Lambb (not Fleming) , 1892, p. 72; 1893, p. 36. 

Oeodia meaotriaena Lestdenfeld, 1910, p. 96. 

Oeodia agassimii LENCEiwErj), ISIO, p. 113. 

Oeodia mesotHaenella Lendebfeld, 1910, p. 151. 

Oeodia T)reviana hmomrELo, 1910, p. 155. 

Oeodia ovis Lendenfeld, 1910, p. 161. 

Eolotype . — ^Here designated as U.S.Jr.M. No. 8410. 

Type localMy. — Albatross Station 2942, off southern California, 41 
meters. 

Occwrrence . — ^Lendenfeld had 10 specimens from California, fromi 
Albatross Stations 2894, 1909, 2942, 2958, 2975, 2978, 4417, 4551, and 
3168; and 24 specimens from north of California, Stations 2886,. 
2887, 3098, 4193, 4199, and 4228, ranging from Oregon to south- 
eastern Alaska. I have four specimens from southern California, 
all dredged by the University of Southern California at depths from 
41 to 47 meters. The Albatross specimens were from 32 to 180 
meters, except one from 369 meters. This species is also represented 
in the British Museum (No. 29.9.30.11). 

Description. — Shape, massive; younger specimens subglobular, 
older ones spread laterally to form cakes. Size, up to at least 6 cm 
thick, spreading laterally to at least 20 cm. Consistency, mediocre. 
Color in life and when preserved, whitish externally, dirty yellow 
internally, the exterior often discolored on account of outside influ- 
ences. Oscules, chones. Pores, chones. Surface, superficially cov- 
ered by a dense spicular plush, which may be broken off, but in that 
case it is represented by broken ends of spicules. 

Ectosomal specialization, cortical; it is largely sterraster armor 
and ranges from 200/i to 1 mm thick. Endosomal structure, radiate, 
Histological details: I have a slide showing spherical flagellate' 
chambers that are 16^i to 20/i in diameter. 

Spicules : {a) Large endosomal diacts, rarely styles or strongyles, 
usually oxeas (fig. 10, E ) ; size, 20/x to 112/i thick. Lengths are hard 
to state as the longer ones are usually broken, but they reach at least 
9 mm. The common size is about 0.05 by 2.5 mm. (&) Plagio- 
triaenes or diaenes (fig. 10, J, K) of the same size range as the 
oxeas mentioned above. These are placed with their cladomes just 
below or actually within the cortex, the rhabds continuing on down, 
directed toward the base or center of the sponge, (c) Anatriaenes 
of very great variation in size and abundance (fig. 10, Z>, E, F, G). 
In the same specimen their rhabd diameter may range from 2/t to 45/». 
They are commonly 5 to 10 mm in length, in extreme cases as much 
as 22 mm long. They may be placed like the plagiotriaenes, or their 
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cladomes may be actually projecting beyond the surface of the 
sponge. (<^) A type of spicule (fig. 10, A, 0) that is typically a 
mesoprotriaene but may have a very small epirhabd or none ; may be 
protriaene or orthotriaene ; or may be triaene, diaene, or monotriaene. 
This occurs usually or always in the spicule fur, and therefore tends 
to be lost when that is rubbed off. Its frequency and shape seem to 
be the most characteristic items distinguishing California Geodias* 
I find rhabd diameter llju. to 48fi. Lendenfeld reports 7ft to 12fx. (e) 

Dermal small oxea or styles (fig. 10, Z), diameters 2ft to 13/*, lengths 



FiauEE 10 , — Geodia mesotnaena Lendenfeld: Spicules A to Mj X80; others, Xl»3S3. 
0, a developmental form of the sterraster, of which N — to the same scale — can only 
show a small bit of the surface. pointed end, which is the same for the oxeas and 
the esactines of the plagio spicules. J, esactine of the other polyactinal megaacleros 

usually about 200/i. (f) Sterrasters (fig. 10, M, N, 0), greatest 

lengths ranging from 65/x to 118ft, least diameters from 42/t to 83fi, usu- 
ally 50/t by 70/1 by 60/t. (gr) Strongylospherasters (fig. 10, P, ^), 
to 15/t in diameter. (A) Oxyspherasters 6/t to 24ft, in diameter, (i) 
Oxyeuastere 9/t to 35ji in diameter (fig. 10, S) . It might be much more 
accurate to say there are small asters of great variability, the ends of 
the spines varying from strongylote (rounded) to oxeote (sharp) 
but usually more rounded in the smaller and sharper in the larger. 
A centrum may be present varying from comparatively very large to 
absent, but most conspicuous in the smaller asters. The rays seem 
always to be spined, but the spines vary from almost invisible to very 
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conspicuous. The whole range can be found within a single speci- 
men, though not in every specimen. 

Re7narks. — In his work on the Geodidae, Lendenfeld (1910) de- 
scribed as new 11 species from the west coast of North America. The 
10 specimens from California he placed in 5 new species. According 
■to these standards, I would have needed two new species for my four 
specimens, continuing the average of a new species for each two 
specimens. This probably does not represent the true state of affairs. 
It is possible that we have here but one Geodia, exhibiting a consid- 
erable range of variability. Table 1 (p. 28) gives the spicule meas- 
urements of my four specimens and Lendenfeld’s five species, based 
on his figures. Since each spicule goes through all intermediate sizes 
before attaining its maximum and since it may require a very long 
time in accomplishing this growth, many specimens might lack maxi- 
mum sizes. I believe this table gives good grounds for merging all 
these into one species. Are there any grounds for splitting them into 
more than one? 

In discussing msaotriaena, Lendenfeld emphasized the meso- 
triaenes. They are specified in his other four species. It seems that 
the frequence and development of this type of spicule do distinguish 
the California Geodias from those of, say, Asia or Emope. It is 
practically the only difference from some East Indian Geodias, but 
■can not be used to separate our local forms into species. 

Lendenfeld does not set forth differences between ‘mesotriaena and 
■ogassisii, though his tables show the latter to have somewhat smaller 
mesotriaenes. The mesotriaenes typically protrude from the sur- 
face and may be broken off by animals crawling over the sponge, 
or by jostling in the dredge as it comes up. Furthermore, the longest 
ones are the most likely to be lost. The differences Lendenfeld shows 
are probably due to the fact that some specimens receive somewhat 
rougher treatment in collecting than the others. 

G. mesotriaenella is based upon one specimen that had none of the 
larger sizes of spicules. In view of the probability that this is but 
a younger specimen (it was only 1.5 by 2 cm), no species should be 
made for it. 

G, hreviana is established for a specimen that Lendenfeld says had 
anatriaenes with much shorter clads than the other specimens. His 
illustration shows no conspicuous difference in this respect, and the 
agreement of other characteristics leads one to believe this was but 
a very slightly aberrant individual. 

For ovis Lendenfeld emphasizes its very thick spicule fur and 
mentions its very small as well as very large anatriaenes. These 
smaller ones may be merely a new crop beginning to form. Prac- 
tically all its other spicules, including many of the anatriaenes, are 
somewhat larger than in the others, and it has expanded laterally 
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farther than any. It seems likely that this is but a more mature 
specimen than any of the others. There is one most interesting item* 
in its description, however. Lendenfeld states the spicule fur was 
about 20 mm high. The very longest spicule he records is 23 mm 
long. Not only do his tabulated measurements show that most of 
the spicules involved were less than 20 mm, but he specifically says 
(p. 163) that there are spicules lying in it freely. It is hardly con- 
ceivable that the nonattached spicules came from another sponge. 
We have here, then, proof of the shedding of spicules, and the great 
thickness of the fur in this specimen is .due, in all probability, to* 
good fortune in not having had the loose extra layers washed or 
shaken off. 

Lambe in 1892 (p. 72) records a sponge from Vancouver Island' 
as Oydonium mMleri Fleming. Lendenfeld says it is his hreviana. 
Lambe in 1893 (p. 36) records another from Queen Charlotte Islands, 
about 8® of latitude away, also as Oydomwn, muTleri. Lendenfeld 
says it is his agassisii. Lendenfeld is probably correct in separating 
Lambe’s from Fleming’s species, but Lambe was probably quite- 
right as to the identity of the two with each other. In fact, Lenden- 
feld quotes the 1893 article in both respects and, but for a clew 
given by his page references, gives every indication that he is talk- 
ing about the same sponge in both cases. (See Lendenfeld, 1910, pp. 
113, 155.) 

Table 1. — Measurements of the spicules of California Ceodias 


Spicole 1 

meso- 

triaena 

agas- 

sizii 

meso- 

triae- 

nella 

hrevi- 

ana 

ovis 

! 

Speci- 
men A 

Speci- 
men B 

Speci- 
men 0 

Speci- 
men D 



M 

M 

M 

M 

M 

M 

M 

M 

Endosomal diacts 

50-105 

60-112 

20-50 

30-88 

30-40 

27-148 

26-66 

65-59 

27-67 

Bhabds of plagiotriaenes 

85-120 

65-150 

75-120 

60-130 

74-100 

27-90 

62-70 

66-86 

40 - l 04 r 

Rhabds of anatriaenes 

8-40 

10-50 

18-30 

25-40 ! 

2-45 

13-16 

17-30 

16-30 

13-25 

Ehabds of mesotriaenes 

38-70 

7-40 

9-19 

15-32 

20-120 

26-33 

11-27 

13-48 

14-30 

Dermal diacts — 

0-19 

5-12 

4-5 

2-9 

8-13 

7-13 

4-12 

3-12 

7-9 

Length of sterraster 

92-125 

82-118 

87-107 

84-105 

82-92 

72-87 

70-73 

66-86 

65-95 

Sterraster 

67-82 

58-89 

58-68 

56-77 

54 r 61 

48-78 

42-67 

46-62 

56-76 

Strongylospheraster 

6-14 

4-11 

6-11 

6-12 

? 

8-16 

9-14 

14-16 

6-9 

Oryspheraster — 

19-32 

10-21 

20-21 

12-21 

11-24 

6-16 

12-16 

12-21 

6-20 

Oxyenaster 

19-54 

9-31 

17-26 

16-27 

20-35 

20-28 

? 

28-30 

20-30 


I Diameters, except where stated as'* length.” 


Genus GEODIKELLA Lendenfeld 

GEODINELLA BOBUSTA Lendenfeld 
Oeodinella rohusta var, megasterra Lendenfeld, 1910, p. 205. 
Holotype.—JJ.SJSM. No. 8389. 

Type locality. — Albalross Station 2946, off southern California^ 
270 weters. 
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Other records. — ^Lendenfeld describes as varieties of this species 
other specimens from Vancouver Island to southeastern Aln^h a. 

Descriftion (after Lendenfeld). — ^Massive, 10 by 16 by 43 mm, 
dirty white. The surface was covered by a monaxonid sponge, but it 
shows indications of a spicule plush broken oflP. The efferent and 
afferent openings are chones. The cortex, largely sterraster armor, 
is about 1 mm thick. Spicules : (a) Endosomal oxeas up to 0.04 to 
0.08 by 2.5 mm; (J) plagiomonaenes, rhabds 0.026 to 0.042 by 2.1 
mm; (c) sterrasters, 0.88 by 0.18 to 0.13 by 0.237 mm; (d) strong- 
ylospherasters 0.007 to 0.013 mm; (a) oxyspherasters to oxy(eu)- 
asters, 0.009 to 0.038 mm. 

Remarks. — ^This form differs from the common California Geodias 
by lacking the mesotriaenes, which might well be due to accident 
in collection or misadventure to the growing sponge. It is signi- 
ficant that the specimen had been overgrown by another sponge. It 
also lacks anatriaenes. My observation is that their occurrence is 
very patchy ; I found them in all my local specimens of Geodia, but 
while in one they were abundant, in another it required careful 
search to locate any. Its plagioclad spicules are never triaene, ac- 
cording to Lendenfeld, but usually monaene or at most diaene. These 
modifications are common in Geodias along with regular triaenes. 
Its sterrasters are, according to Lendenfeld’s statistics, definitely of 
a larger size range than for Geodia mesotriaena. This, with the 
other more dubious differences, leads me to treat this provisionally as 
a separate species. 

Family STELLETTIDAE Sollas 
Genus STELLETTA 0. Schmidt 

STELLETTA CLABEELA de Lanbenfoli 

Btelletta olarella ns LAtmEmms, 1930, p. 25. 

Holotype—V.S.lii.M. No. 21488; B. M. No. 29.8.22.27. 

Type TocaUty. — ^Pescadero Point, near Carmel, Calif., intertidal, 
July, 1925, my collecting. Many specimens were examined, as the 
species is abundant in the Monterey Bay Region. It is frequently 
found under overhanging ledges near low-tide mark and seems al- 
ways confined to well-shaded locations. 

Description. — Shape, massive to encrusting. Size, up to 7 cm; 
thick, spreading laterally indefinitely; I have seen encrustations of 
this species over 40 cm in diameter. Consistency, spongy to carti- 
laginous. Color in life and when preserved, white; usually more or 
less dirty. Thin sections cut tangent to the surface show it to be 
packed with the cladomes of the dichotriaenes with the areas between 
uniformly closed over by flesh. The pores are abundant, 50/i to 
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lOO/i in diameter when open, and about 200/a from center to center 
over almost the entire surface. The oscules are chones, diameter 
about 500/a to OOO/a, with the sieve openings 100/a to 150/a. Surface 
superficially very hispid. There is a dense spicule fur 3 mm high, 
composed of erect spicules. As is often true of tetraxon sponges^ 
this spicule plush renders the sponge more dangerous to touch than a 
cactus plant; numerous spicules penetrate the skin and are removed 
only with much pain and difficulty. 



Figure 11. — Stelletta clarella de Lautenlels: A to G, X80; others, X 1,333. 
either end of the ectoaoxnal oxen, or the esactinal termination of the ana** 
triaene ; B, either end of the endosomal oxea, or the esactinal termination of 
the plagio spicule; C-Q, variations of the principal radiate spicule. Any of 
this spacuJe ^rt may he dlaene instead of triaene In this species. The rangi> 
ftom orthotriaenes through plagiotriaenes to dlchotrlaenes is a matter of age ; 
anatriaenes ; K-N, euasters ; O, Pj siliceous structures 


Ectosomal specialization, corticate, cartilaginous, about 1 to 2 mm 
thick. Endosomal structure, the smaller masses are strongly radiate 
in structure and even in the larger encrustations the structures with- 
in a out 1 cm of the surface are strongly marked by fascicular 
coluBtos of spicules perpendicular to the surface. 

Principal spicules, oxeas (fig. 11, B ) ; size about 50ja by 3,500u. 
Ectosomal spicules, ozeas (fig. 11, A ) ; size about 15fi by l,400u. 
Inter^tial spicules, anatriaenes (fig. 11, S, I, J) ; size of rhabds V 
by laoO^t to 16,* by 2,000,., chords to 90,.. Chief radiate spicules 
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orthotriaenes to plagiotriaenes to diehotriaenes (fig. 11, G) ; size of 
rhabds, 20ju by 2,000/x to 100/* by 3,000/*, chords 120/* to 180/*. (See 
below for further details.) Microscleres, euasters (fig. 11, /f, Z, M, 
N) ; diameter, 9/* to 15/*. Their rays vary from oxeote to strongylote, 
and from spiny to smooth ; they are located throughout the sponge, 

I find also small siliceous structures (fig. 11, 0, P) in some parts 
of some specimens; these may be malformed microscleres, a second 
sort of microsclere, or (more probably) foreign inclusions. 

Remarks, — ^The nearest relative of this form seems to be B. Undent 
feldi Sollas, 1888, from Australia, which differs in having tylasters; 
these two and S. estreUa are unique in the small size of the aquif- 
erous apertures. 

Belated species of this genus are reported from all parts of ther 
world. 

STEI.LETTA ESTRELLA de Lanbenfeb 
Stelletta estrella de Laubenfels, 1930, p. 2C. 

Holotype.—U.S.'^M. No. 21399; B.M. No. 29.9.30.10. 

Type locality. — Southern California, collected by the University 
of Southern California, July 10, 1926. Exact locality not known. 

Additional material examined. — collected two specimens at 
Laguna Beach, intertidal. Two others were dredged by the Univer- 
sity of Southern California — one September 26, 1925, near Long 
Beach, depth 28 meters, the other October 10, 1925, near San Pedro,, 
depth 41 meters. 

Description. — Shape, subspherical to massive. Size, up to 6 cm 
thick and at least Y cm in diameter. Consistency, spongy to car- 
tilaginous. Color in life and when preserved, white, often dirty. 
Oscules, inconspicuous, diameter about 1 mm; they are merely scat- 
tered, simple holes. Pores, at least 130/* diameter, abundant, scat- 
tered. Surface, superficially very hirsute, often much covered by 
foreign material. 

Ectosomal specialization, cortical, about 1 mm thick; it is car- 
tilaginous, hyaline, dense, and contains a few asters and is trav- 
ersed by megascleres. There is a spicule fur, 1 to 3 mm high, of 
erect spicules, mostly plagiotriaenes with their cladomes far out 
from the sponge surface. Endosomal structure, fundamentally radi- 
ate in plan, though this is obscured in the central portions of older 
specimens. 

Principal spicules, oxeas (fig. 12, Z", <?, K ) ; size 45/* by 2,600/«. 
to 100/1 by 4,000/*. Ectosomal spicules, plagiomonaenes, diaenes, or 
tiiaenes (fig. 12, A, B, (7, Z>, E ) ; size of rhabds 9/* to 78/* by 4,000/*, 
chords 35/1 to 200/*. The latter two sorts now and then have the 
dicho-modifioation; some of the larger ones are plagiomesotriaenes- 
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First microscleres, oxyspheraster (fig. 12, i, M ) ; diameter 2^/a 
to 12/n. Second microsclere, tylospheraster (fig. 12, /, Z) ; diameter, 
lOfi to 11/1. These are rather uncommon. 

Bemarks.—This species is peculiar for the very large average size 
of its megascleres; not many other Stellettas have quite such enor« 
mous ones. S. clarella from central California has a few as large 
and, like 8. estrella, has very inconspicuous vents, but the two are 
separated in many ways. The northern form has chiefly strongylote 
rayed asters; the southern form has few or none of that sort, but 




FiGUEH 12. — Stelletta estrella de Laubenfels ; Spicules A to H, X 80 ; 
others, X 1,333 A-JB, endosomal spicules ; F, O, and H, variation 
m ends of the azeas and esactinal ends of the tetractlnal mega* 
scleres; Ij J, tylospherasters ; K-M, oxyspherasters 

instead has two distinct sorts, one with decidedly oxeote and the 
other with tylote rays. Two other features separate estrella not 
only from clarella hut indeed from most other Stellettas ; first, the 
peculiarly short clads typical of this species, and second, the lack 
of anatriaenes. That the clads of the plagiotriaenes project beyond 
the surface is also noteworthy. 

Family THENEIDAE Sollas 
Genus POECILLASTBA Sollas 

POECIUASXRA. SICEETISIi de LanbenTeb 
Poecillastra richettsi de Laubenfels, 1930, p 26. 

Holofype. — U.S.N.M. No. 21482; B.M. No. 29.8.22.7. 

Type locality— Monterey Bay, Calif., 800 meters; collected by 
E. F. Ricketts, July, 1925. Notes on other specimens that he col- 


^ Named for B P. Richetts, of the Pacific Biological Laboi atones, Pacific Grove, Oulif 
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lected from the same general locality and depth, in May, 1929, are 
given under Remarks below. 

Description. — Shape, various (see discussion below). Size, up 
to 2 cm thick, 20 cm in diameter. Consistency, fragile, friable. 
Color in life and when preserved, pale drab. Oscules, skeletal open- 
ings, 1 to 2 mm in diameter, and about 2 to 10 to the square centi- 
meter. They are covered with a fenestrated membrane packed with 
asters, having roundish apertures about 0.4 mm in diameter. They 
open from subdermal spaces upwards of 1.2 mm in depth into which 
open numerous afferent pores usually 0.2 to O.'T mm in diameter. Pores, 
skeletal openings, about 1 mm in diameter, covered with a fenestrated 
membrane having apertures 0.1 to 0.2 mm in diameter. The skele- 
tal pores and oscules are roughly outlined (surrounded) by the 
cladomes of the ectosomal tetraxons. Surface, superficially smooth, 
with scattered projecting spicules a few millimeters high. 

Ectosomal specialization: A dermal membrane about 40/t thick, 
very fragile and delicate; it contains abundant asters. Endosomal 
structure “ crumb-of -bread,” with fascicular tracts of oxeas, others 
scattered, and abundant scattered calthrops. Many calthrops have 
three of their rays directly beneath the dermis and parallel to it. 
Principal tracts (found only running lengthwise of lamellate forms) , 
lOOju to 200/t in diameter. 

Principal spicules, calthrops (fig. 13, A, B, O ) ; size of rays, SO/i 
by 450/* to 70/* by 650/*. Interstitial spicules, oxeas, sometimes styles 
(fig. 13, D, E, F ) ; size, about 65/* by 3,700/*. Coronal spicules, oxeas 
(not figured) ; size, 15/* to 30/* by 17,000/*. First microscleres, abim- 
dant plesiasters (fig. 13, J, E ) ; size of rays, about 6/* to 8/* long, 
greatest diameter 14/* to 18/*. Some have so few rays that they are 
microcalthrops. Second microscleres, rare spirasters or metasters 
(fig. 13, Z, N ) ; length, 10/* to 13/*; rays about 3/* long. Third 
microscleres, toxas (fig. 13, 1) ; length, about 80/*; located throughout 
the sponge. These toxas are, of course, quite probably foreign, yet 
they are found in every part of the holotype that I have examined. 
One can hardly believe them proper, yet their occurrence deserves 
mention. Fourth microscleres, microxeas, 4/* by 170/* to 5/* by 270/* 
(fig. 13, G, H). As many Poecillastras have spined microxea, I 
made an especial examination of these. With very high magnifica- 
tion (more than 1,000 diameters) , the surface of these spicules was 
seen to very minutely roughened. As such roughening might be 
detected on almost any spicule by sufficient magnification, it is ques- 
tionable how much taxonomic value it has. These spicules are rather 
evenly distributed throughout the sponge. 

Remarhs . — The holotype is of the usual form of Poecillastra, with 
spiculation not greatly differing from P. com,‘pressa, P. schulteei, and 
107704^2 3 
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F. lammans. This shape is found, however, mainly in the largest 
fragments, some 10 cm in diameter, which seem to have been part 
of a large platelike growth about 20 cm high; its oscular surface 
covers most of the concave side. On the small fragments such oscular 
fields as the following are observed : Oval, 1 by 2 cm and depressed 
1 cm; hourglass shaped, each oval 1 by 2.5 cm and depressed 1 cm; 
oval, 1 by 3.5 cm and depressed 1 cm; triangular, 1 by 1.5 cm and 
depressed only about 3 mm. It must be stressed that each oscular 
area was surrounded by a dense coronal palisade of very long spic- 
ules, usually very close to 17 mm in length except in the smaller 
specimens. The function of these seems to be separation of exhalent 
current from inhalent. 

On May 1, 1929, Mr. Eicketts brought up a macerated hexao- 
tinellid dictyonine skeleton from very much the same depth and 
locality as of the type. On it were about a dozen sponges that I iden- 



Figure 13. — Poedllaetra rickettsi de Laubenfels: A to F, Xl4; others X800 

tify as conspecific here. These are rough cylinders, the largest about 
1.5 cm high and 2 cm in diameter, the smallest 1 cm high and 3 mm in 
diameter. The spiculation is the same, except that I do not find the 
toxas in them. The oscular areas with covering fenestrated mem- 
brane, the convex pore surfaces, and the dense coronal palisades are 
all the same. The inference is that this species grows to a height of 
about 1 cm before expanding laterally very much, but that after- 
wards its growth is almost exclusively horizontal. 

Do all Poecillastras have such a change of form during their life 
history ? It is to be noted that many of the specimens might fairly 
be classed as SphiiietreUa, except that they lack the annulation so 
characteristic of the spicules of those certainly SpUnGtreUa. 

Were the toxas proper, they would be a most striking feature. As 
it is, the enormous oscular crowns distinguish this species from all 
others of the genus. P. lammaris Sollas (1886, p. 186) from the 
East Indies is probably the closest, as it had a low (4.5 mm) fringe 
around its oscular areas. 
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POECILLASTRA TENUILAMINAKIS (Solla?) 

T^omania tenuilaminaris Soixas, 1886, p. 186. 

Poedllastra teiiuilcmlnaHs Sollas, 1888, p. 85. 

Ilolotyfe. — B.M. No. 89.1.1.31. 

Type locality. — Japan. 

Material examined. — The specimen described below (U.S.N.M. No, 
21400 ; B.M. No. 29.9.30.9) was trawled by the University of Southern 
California, June 23, 1916, west of Santa Catalina Island, Calif., 
depth not given. 

Description. — Shape, lamellate. Size, 9 to 13 mm thick and about 
10 cm high. Consistency, stiffly fragile. Color in alcohol, drab. 
Oscules, scattered, on one face only; diameter about 0.9 mm; distance 
apart, less than 1 cm. 

Pores, small and scat- 
tered, principally or 
only on .the nonoscular 
face. Surface, superfi- 
cially smooth. 

Ectosomal specializa- 
tion, not evident. En- 
dosomal structure, a 
confused mass of cal- 
throps and oxeas. 

Principal spicules, cal- 
throps (fig. 14, (7, 

E) ; size of rays, about 40 /a by 350/*. Interstitial spicules, exeas (fig. 
14, J., 5) ; size 35/* by 1,350/* to 45/* by 2,500/*. First microscleres, 
plesiasters (fig. 14, F ) ; length, 20/* to 28/1. Second microscleres, 
metasters (fig. 14, L) ; length, 14/t to 16/*. Third microscleres, 
microxeas (fig. 14, Q ) ; size, about 3/* by 135/*. 

Remarks. — ^This genus is regarded by various authors, for instance, 
Dendy, as synonymous with Pachastrella.^ but I hold with Wilson 
(1925) in retaining Poecillastra. Many of the species referred to the 
latter are probably conspecific with tenuilaminaris^ but, pending a 
revision of the genus, I make no decisions in this regard but would 
comment that following such revision it may devolve that some other 
specific name has priority. 

Genus PENARES J. E. Gray 
PENARES CORTIUS de Lanbenfels 
Penares cortius db Laubbnfels, 1030, p. 26. 

Holotype.—U.S.'NM. No. 21479; B.M. No. 29.8.22.47. 

Type locality. — Collected by me at Pescadero Point near Carmel, 
Calif., intertidal, July, 1925. 



Fiauitn 14 — Poecillastra tenuilaminans (Sollas) : 
megascleies, Xl4; lower spicules are the micro- 
scleres, X 300. A row of typical asters is shown to 
illustrate the range of variation from plesiasters 
almost to spirasters 
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Additional Tnateriod examined . — On April 15, 1929, E. F. Bicketts 
dredged this species in shallow water in Monterey Bay. I collected 
a third specimen on Monterey Peninsula, intertidal, in the summer of 
1930 ; all three are very similar to one another. 

DesGviption. — Shape, massive. Size, 4 cm thick, 10 cm in diameter. 
Consistency, mediocre; the ectosome is tough and leathery. Color 
in life and when preserved, drab, except that in life the ectosome 
in places is very dark brown, paling after death. Oscules, oval, size 
about 1 by 2.5 mm; there is one for about every 5 square centimeters. 



FiauBB 15 . — Penares oortius de Laubenfels : X80; otliers^ Xl|338, A-A, 

range In size of the peculiar mlcrosdlere, to the same scale as the megasclcres ; 

H, unusual shape of the same spicules, with the centrotylote modiflcation ; S, Q, 
dichotriaenes ; D, E, unusual shape and size for the principal spicules; P, 0-, 
oieas; 7-X, oxyspherasters 

They are often, on low prominences about 3 mm high and 10 mm 
in diameter. Pores, at least 65jx in diameter ; spaced about 250/* from 
center to center. Surface, superficially smooth to minutely 
punctiform. 

Ectosomal structure, a densely felted mass of the bicurvates, con- 
taining also the cladomes of the dichotriaenes ; tbi cImeRC! about 200/*. 
This is Tery easily detachable. Endosomal structure “ crumb-of- 
bread,” with evident spicules (diactines) mostly in confusion, but 
with traces of tracts. Principal, or ascending, tracts, 170/* tc 230/* 
in diameter, fascicular, few and scattered. 
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Principle spicules, oxeas (fig. 15, F, G ) ; size, ranging up to 22/t by 
950/1. Ectosomal spicules, dichotriaenes (fig. 16, B, 0 ) ; size of 
rhabds, about 50/* by 400/*; size of clads, including the deuteroclads, 
up to 50/* by 310/*. First microscleres, bicurvate microstrongyles (fig. 
15, J.) ; size 3/* by 60/* to 8/* by 160/*; a very few of the smallest ones 
are faintly centrotylote. Second microscleres, oxyspherasters (fig. 
15, 7, e/, E) ; total diameter, 9/* to 25/*, the smaller ones having the 
more numerous rays. 

Bemarks . — ^This species is very sharply set off by the peculiar 
bicurvates. P. tyloaster Bendy, 1924, from New Zealand occasion- 
ally has its dermal microscleres twice bent but they are oxea, not 
strongyles, and the bicurvate form is rare ; moreover the asters are 
tylasters in that species. For further notes see the remarks under 
Pixpyrula sacoha/m. 


Genus PAPYRULA 0. Schmidt 

PAPTBVLA SACCHA.SIS de Lanbenfeh 

Papi/rula sacdharis de Laxibeneecs, 1930. p. 26. 

Holotype. — ^TJ.S.N.M. No. 21476; B.M. No. 29.8.22.5. 

Type locality . — Collected by me, at Point Pinos, Pacific Grove, 
Calif., June 29, 1926. Found together with two smaller specimens, 
lying loose under stones near low-tide mark. 

Description. — Shape, massive, rounded. Size, up to 1.5 by 1.6 by 
3.6 cm. Consistency, cartilaginous. Color in life and when pre- 
served, white. Oscules, round, with depressed, rounded edges, di- 
ameter about 200/*. Pores, of various sizes; some are 65/* to 150/* 
and perhaps larger. Many openings can not be identified as to 
whether they are pores or oscules. Surface, superficially smooth. 

Ectosomal specialization, a densely felted mass of microxeas, con- 
taining also the cladomes of the dichotriaenes; thickness about 100/*. 
This is not easily detachable. Endosomal structure, “crumb-of- 
bread,” with spicules not very evident; there is much solid matter as 
compared to cavity. Histological details; The flagellate chambers 
are spherical, about 30/* in diameter. There are very definite radiat- 
ing fascicular tracts of diactines; total tract diameter, about 100/*. 

Principal spicules, oxeas (fig. 16, E, F, G ) ; size ranging up to 22/* 
by 780/*; some are modified as styles. Ectosomal spicules, dichotri- 
aenes (fig. 16, B, (7, Z>) ; size of clads, 10/* by 120/* to 30/* by 210/*, 
size of rhabds, 20/* by 320/* to 30/* by 435/*. Microscleres, microxeas 
(fig. 16, A)\ size, 1/* by 35/* to 3/* by 145/*; a very few are micro- 
strongyles and some are bent once or twice; very rarely they are 
centrotylote. 
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Bemarhs. — This species clearly fits Papyrula^ which differs from 
Pena/res only in the lack of the astrose microscleres. Three species 
previously described may be recognized as belonging here : P apyTulo, 
candidata 0. Schmidt, 1868, from the Mediterranean; ?. hUgendorfi 
Thiele, 1898, from Japan; and P. sphaera Lendenfeld, 1907, from 
south of the Cape of Good Hope. Add P. saGcJiaris and one has four 
species whose descriptions permit of no sharp contrasts. I do not 
believe them synonymous, however; rather I should hazard a guess 
that all four are juveniles of other species, probably belonging to 
Pemres^ and in this case Papyrula Schmidt, 1868, would fall as 

synonym of Penares 
Gray, 1867. For the 
present I hold with 
Wilson ( 1925, p. 286) 
in retaining Papy- 
ruin provisionally. 
As for the possibility 
(which I wish to 
stress) that sacoharis 
may prove to be a 
synonym of Penarcs 
cortim^ I shall make 
the following com- 
parisons: They dif- 
fer greatly in color ; 
noticeably but probably not fundamentally, in surface structure ; and 
further in spiculation. P, sacGharis lacks the asters, has only rare 
tetraxon spicules, lacks the twice-bent modification of the microdiac- 
tine, and has it oxeote rather than strongylote. On the other hand, 
in view of the closeness in geographical location, one must stress the 
great similarity of the megascleres of the two species, the general 
agreement in cortical structure, and the known fact tlxat certain 
microscleres may be missing at times although quite characteristic 
of a species. 

Genus DEECITUS J. E. Gray 

DERCITUS SYRMATITUS do Laubcnfcls 

Sercitua ayrmatitua db IiAtrsENFELs, 1930, p 26. 

FoZoiyye.— U.S.N.M. No. 21438 ; B.M. No. 29.8.22.20. 

Type Laguna Beach, Calif., March 26, 1929, intertidal. 

Collected by me, one specimen or group of specimens. Habitat is 
given more in detail under description of endosomal structure. 

Shape, amorphous. Size, see notes below. Consist- 
ency, mediocre. Color in life and when preserved, drab. Oscules 
and pores, not evident. Surface, superficially smooth. 



G 

PiQUBB 16 . — Papyrula saocharxa de lianbenfels, X80. Mi- 
croscleres (microxeas) clustered about A; B-Dj dicbo- 
triaeues; E-G, oxeas 
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Bctosomal specialization (?). Endosomal structures: What was 
collected was a mass of sand held together by some slimy material 
having an odor like that of a keratose sponge, the only reason for 
suspecting sponge nature. Microscopic study indicates there really 
may be keratose sponge present, but not in condition to be described. 
Here and there in between the masses of sand grains are little areas, 
about 0.2 to 2 mm in greatest diameter, and very amorphous in out- 
line, that are packed with calthrops and myriads of discasterlike 
microscleres. No further details can be made out. 

Principal spicules, calthrops (fig. 17, B, O', D); size of rays, S/i by 
25ju, to 10/i by 80/x; one ray may be missing, leaving triods. The rays 
are commonly 8jn by 65/x, but one or two are commonly longer than 
the others. Microscleres, very abundant, discasters (?) or sani- 



Fiqurb 17 . — Veroitus syrmatitm de Laubenfels: XSOO; 

S, X 1,333; I-ir, X 1,500 


dasters (fig. 17, H-N ) ; length, 8/* to 12/i, Some are so irregularly 
spiny as to resemble acanthomicrostrongyles, but most have two 
decided nodes, and many resemble the spicule type termed by Dendy 
(1921, p. 121) as discorhabd. 

Bemao'hs . — ^The previously described species of Deraitus are often 
regarded as all synonymous with the genotype, Derdtus tuoMandi 
McAndrew-Bowerbank, 1861 (about p. 235).* Its microscleres are 
about three times as long as those of syrmatitm and lack the nodal 
arrangement that makes those of the latter become discasters. Its 
megascleres include oxeas, and its calthrops have ray dimensions 
nearly four times those of syrmaiitus, so that their mass must be 60 
times as great. In fact, the California species seems to show close 


* The name huoklandi, first used (loc. cit.) as JSaUna ’budklandi, may there be a nomen 
nudem, in which case the name should date from its use by Bowerbank, 1866, p. 226, aa 
Eymeniaoidon 'buoMandi, Dercitua was erected for it by Gray, 1867, p. 642. For the 
synonymization referred to, see Topsent, 1894. 
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relationship to the Homosclerophora. Toxas were found in Inich- 
landiy and I can report a few in syrmaiitus., but I consider them in 
both cases foreign inclusions, as were certainly three chelas of two 
different sorts, five sigmas, and some broken tylostyles that were in 
syrTnostitus. 

Family TETILLIDAE Sollas 
Genus TETILLA 0. Sdimidt 

TETILLA MUTABIUS de Lanbenfeli 
TetUla mutaWMs m LAUBENims, 1930, p. 26. 

U.S.N.M. No. 21498; B.M. No. 29.8.22.33. 

Type locaUty . — ^Newport Harbor, near San Pedro, Calif., Novem- 
ber, 1924, collected by me. The species occurs near, often just 
below, extreme low-tide mark. 

Ocmrrence. — 1 know of no specimens of the sponge from any 
other locality than the mud flats around Balboa Island in Newport 
Harbor. The massive forms lie loose on the soft mud, the clavate 
forms seem to have been attached to small shells or other solid ob- 
jects. In November, 1924, I found the massive form amazingly 
abundant, mostly sponges the size of a fiist or larger, and nearly 
every square meter had a specimen; there must have been literally 
bushels in sight. 

In June, 1926, a visit to the same locality failed to yield a single 
specimen, in spite of a careful search at a very low tide, but in 
November, 1926, the species had again become common. Hard rains 
occur in this vicinity during winter, and it would seem probable 
that the great influx of fresh water, which then, but only then, runs 
into this harbor, would greatly lower the salt content over these 
flats. A rain at low tide would drench the sponges then exposed. 

Description. — Shape, peduneulate-clavate to irregularly massive. 
Size, up to 8 cm high and 15 cm in diameter. Consistency, mod- 
erately spongy to cartilaginous. Color in life, dull red with green- 
ish glints (due to algae 1); dry, gray; in alcohol, dull red. Os- 
cules, oval, flush, about 2 mm in diameter; usually several centi- 
meters apart. Pores, well under 100/* in diameter, very difficult to 
find. Surface, superficially hirsute with repent, exceedingly thin 
spicules matted or felted together. 

Ectosomal specialization, not evident, other than that mentioned 
above. Endosomal structure : 

I. Structure of clavate form. My largest specimen of this form 
was 22 mm high and 12 mm in diameter. Those of this form are 
typically much smaller than that. There is a central axis about 
500/1 thick, through stem and body, consisting of densely packed 
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spicules with little protoplasm. In the body this is surrounded by 
gross chambers 1 to 2 mm in cross section diameter, and much longer 
in the direction of the axis of the sponge. In one specimen at least 
there are just four of these, very symmetrically arranged. The 
outer wall around the above described structure is about 1 mm 
thick, and like the partitions is packed with felted, interlaced 
spicules in confusion. The surface, as mentioned above, is thickly 
studded with protriaenes, clads outward, arranged to a certain ex- 
tent in brushes but not erect. One may presume the inhalent open- 
ings lie between these tufts. The oscule is often apical in this 
form. Several sponges of this form were collected by the Univer- 
sity of Southern California on November 28, 1914 (U.S.N.M. No. 
21389) and by myself (the specimens unfortunately were lost) in 
the autunm of 1923. On both these occasions the massive form 
was present in greater abundance than the clavate. 



Figueb 18 . — Tetilla mutdbilis de Laubenfels, XSOO. A, Either 
end of the oxeas, or the esactiiml end of any of the triaenes ; 
B-^D, prodlaenes and protriaenes ; E, anatrlaenes 


II. Structure of the massive form: Unlike most Tetillas there is 
no central or radiate skeleton, instead the spicules are matted to- 
gether in sheets or walls around gross chambers. The surface, as 
mentioned above, is crowded with brushes of spicules, usually lying 
almost flat and practically never erect. 

Ectosomal spicules, prodiaenes and protriaenes (fig. 18, B, 0, D); 
rhabd diameter, Ifi to 6/*; clad length, 30/t to 90/i; chords, 20ju to 
40/1. Endosomal spicules, filiform oxeas (fig. 18, J.) ; size 2jit by ( ?)/» 
to 9/t by 2,000>». Auxiliary spicules, anatriaenes (fig. 18, F ) ; rhabd 
diameter, 3/t to 7[i; clad length, 20fi to SO/t; chords, 30j« to 40/t; rare 
and location in sponge not certain. 

For all the above spicules, it will be noted there are few data as 
to total lengths. This follows from the fact that in spite of utmost 
care, it seems impossible to mount total spicules for this species. 
They are not only exceedingly thin, long, and brittle, but also are 
so interlaced that in disengaging any they are inevitably broken. 
I should estimate that they were frequently over a centimeter long 
and perhaps 2 or 3 cm. 
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Be 7 narhs,—The lack of spicules thicker than 9/x is one of the most 
distinctive features about miwtaUlis^ the great rarity of the anatri- 
aenes perhaps even more so. The most of the species of this genus 
have strongly radiate architecture, sigmoid microscleres, and papil- 
late surface. 

Although it is found concurrently with the massive form, I 
incline to believe the clavate form the juvenile of the massive. It 
is strongly suggestive of TetUla radiojta Selenka (1879, p. 467), from 
Rio de Janeiro, which also lacked microscleres, and is probably its 
closest relative. 

TETILIiA A3EtB de Lanbenfcls 

Tetilla arh de Laubenfels, 1930, p. 36. 

XJ.S.N.M. No. 2149C; B.M. No. 29.8.22.44. 

Type locciUty . — ^Pescadero Point near Carmel, Calif., July, 1925, 
intertidal, collected by the author. Numerous specimens were exam- 
ined, all from central California, as this is a rather common species 
there. It grows usually on the under sides of overhanging rocks, but 
I found one specimen lying unattached under a bowlder. 

Deseription. — Shape, subspherical. Size, up to 6 cm high, 8 cm 
in diameter. Consistency, firm, cartilaginous. Color in life and 
when preserved, drab. Oscules, diameter about 3 mm; surrounded 
by a palisade of densely packed spicules. Pores, not evident. Sur- 
face, superficially hirsute, with a spicule plush about 3 mm high. 

Ectosomal specialization, corticate, 0.6 to 1.4 nun thick. I see no 
fibers in it, no tangential spicules, but abundant microscleres. Most 
of the spicules that project beyond it seem to be protriaenes. They 
might be considered as chiefly cortical. The outer portions of the 
cortex contain many cells with conspicuous dark granules. Endo- 
somal structure, cartilaginous, crowded with radially arranged spic- 
ules. The axial region is almost solid spicule. Histological details : 
As is common, the cells proper are well under 15j«. in size. There are 
present, scattered in the flesh of at least one of the specimens of 
TetUla large bodies about 60/a by lOOja in cross section, resem- 
bling cells. These may be large ova or small embryos. 

First spicules, filiform oxeas (fig. 19, 5, C) ; size 9/a to 50/a in 
diameter; length certainly several millimeters, probably 2 or 3 cm. 
Second spicules, anatriaenes (fig. 19, Z), E ') ; chords, 60/a to 90/a; 
rhabds, usually but fi/a to 12/a in diameter; length, probably more 
than 10 mm. Their cladomes usually lie just below the surface. 
Third spicules, protriaenes (fig. 19, F, H, I ) ; chords, 8/a to 30/u. 
rhabd diameter, 2/a to 12/a; length up to at least 32.4 mm as based on 
one of which I was able to make accurate measurement. In the 
sponge they are so densely packed it is difB.cult to say where one 
begins and another ends; disengaged they are usually broken. 
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Maximum lengths are probably more than 5 cm. Many of the 
spicules seem to reach from the center of the sponge to a point 
several millimeters past the surface of the sponge, from which 
circumstance one is led to conclude that they may continue growth 
as the sponge enlarges, and that this increment must be added only 
at the deeply embedded end. Microscleres, spiny sigmas (fig. 19, A, 
J-0 ) ; length, 7 /a to 9/i., located throughout the sponge. Only with 
oil immersion can they be seen to be microspined. One end is often 
slightly tylote; sometimes both ends are. This spicule need only 
have somewhat large spines to become a spiraster. 



Figure 19. — Tetilla afb de Laubenfels : A-I, X300; others, x 1,333. (7, termi- 
nation of the more slender sort of oxea, and of the esactinal ends of the 
triaenes 


Remarhs . — ^Lambe (1893, pp. 34, 35), records two Tetillas from the 
vicinity of Vancouver Island, but neither seems at all close to the 
California species. Both the Canadian forms had the special dermal 
oxea for which certain recent authorities (see George and Wilson, 
1921) would retain OranieUa; their placement and size of spicules 
are also consistently different. For example, T. spinosa^ the one of 
more southerly distribution of the two, has its megascleres in a 
whorled or spiral placement, and microscleres half again as long as 
in T. arb. For both of Lambe’s species he mentions no spines on the 
microscleres, nor the tylote endings, but his figure for T. spinosa 
seems to show such. Both his species have conspicuously villous or 
conulose surfaces, strikingly absent in the California forms. 

I agree with all recent writers in merging Tethyopsilla with 
Tetilla^ from which it differed only in lack of microscleres. It is 
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very evident that microscleres are easily lost. I also merge 
because of the difficulty of being sure whether one has a special type 
of oxea in the ectosome. Lambe seems confident his species are so 
supplied. There may be such in the California forms, but in such 
small numbers that they are overlooked; further, rather smaller 
oxeas do occur in the interior of the sponge most certainly ; and still 
further, all the Tetilla megascleres are so easily broken that the 
whole problem of identification of special categories is most diffi- 
cult. From many published descriptions one can not be sure that 
each Tetilla is not perhaps a Graniella. The two groups are so 
similar in other respects that their combination seems to me most 
advisable. OmaoThyra^ on the other hand, seems a well-marked 
genus, and the interests of convenience would appear served by its 
retention. This leaves about 71 species for Tetilla^ all of which are 
very like one another. They have almost identical megascleres and 
general plan. The principal differences are in ectosomal structure, 
and in the microscleres. The latter are so small that some earlier 
workers with poor microscopical equipment may have described 
them inadequately. I find very few other species with the thin, 
even ectosomal structure, and none with well-described microscleres 
exactly like those of T. arb. 

Order HADROMERINA Topsent 

Family TETHYIDAE Gray 
Genas TETHYA Lamarck 
TETHTA AUSANTIA (Pidla.) CAUFOBNIANA. new Tarietr 

Holotype. — ^U.S.N.M. No. 21495 ; B.M. No. 29.8.22.15. 

Type locality . — ^Pescadero Point, near Carmel, Calif., July 25, 
1926, intertidal, collected by the author. Numerous other specimens 
were examined, especially in the collections dredged by the University 
of Southern California (U.S.N.M. Nos. 21390, 21411, and 21415), 
from shallow water in southern California. There is frequently a 
dense coating of diatoms and green algae over the surface of this 
variety. 

Deseriftion. — Shape, hemispherical to ovate-stipitate. Size, up to 
5 cm high, 3 cm in diameter. Consistency, moderately spongy. 
Color in life, yellow; preserved, it is drab. Oscules, not evident. 
Pores, not evident. Surface, superficially warty with mushroom- 
shaped elevations about 2 mm high, crowded over the upper portion. 

Ectosomal specialization, cortical, about 1 mm thick. Endosomal 
structure, fleshy, permeated by radiate fascicular tracts. Principal, 
or ascending, tracts 250/i to 800/i in diameter, packed with spicules, 
the more pointed end usually toward the surface. 
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Principal spicules, fusiform strongyles (fig. 20, A) \ size, 6fi by 
600/t to iO/i by 3,000jii. Secondary spicules, tylostrongyles (not fig- 
ured) ; size, about 30/t by 1,300/*. First mioroscleres, spherasters 
(fig. 20, 5, D, E, F ) ; diameter, up to at least 66/i. Second micro- 
scleres, tylasters (fig. 20, <7, H, /, J ) ; diameter, up to at least 27/*. 
Third mioroscleres, much smaller asters (fig. 20, G ) ; size, diameter 
about 8/*; these may be juvenile stages of either of the two preced- 
ing sorts. 



Figuki! 120 . — Tethyn aimuitiu (Pallas) caU^orniana^ new variety; A—C, 
XSO; others, X 1,333 


Reviarhs . — This form is very close to the type variety, which is 
European (first described after 1758 as Alcyonivm awantivm by 
Pallas, 1766), from which it differs in larger average spicule size 
and preponderance of the strongyle instead of style among the 
megascleres. 

Family TIMEIDAE Topsent 

Genus TIMEA J. E. Gray 

TIMEA AUTHIA de Laabexifels 

Timea authia dh lii-ommims, 1930, p. 26. 

Holotype.—JJ.S.'NM. No. 21499; B.M. No. 29.8.22.22. 

Type localHy . — ^Ijagima Beach, Calif., March 14, 1926, intertidal, 
only one specimen, collected by me. 
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Desori/ption. — Shape, amorphous, massive, encrusting. Size, 2.5 
mm thick, 3 or 4 cm in diameter. Consistency, mediocre, spongy, 
fragile. Color in life, orange; preserved, drab. Oscules, not evi- 
dent. Pores, not evident. Surface, superficially between smooth 
and minutely tuberculate. 

Ectosomal specialization, a dermal membrane about 80/* thick, 
not detachable, containing characteristic dark cells. Endoaomal 
structure, fleshy; the canals are few and inconspicuous, asters are 
very abundant, and there are scattered tracts as described below. 
At the surface the tracts spread into terminal brushes. Principal, 
or ascending, tracts 100 to 125/* in diameter, consisting of densely 



Figure 21. — T%mea authia de Laubenfels. A-F, X300; others, X 1,388 


packed monaxons, points upward. These tracts ascend to the sur- 
face at an angle. They are about 600/* apart. 

Principal spicules tylostyles (fig. 21, Z?) ; size, about 10/* by 770/*. 
Secondary spicules, styles (fig. 21, E, F) ; size, 4/* by 200/* to 11/* 
by 840/*. Microscleres, tylasters (figs. 21, A, B, 0, G-L) ; diameter, 
6/* to 23/*, located throughout the sponge. These spicules vary fiotn 
smooth to minutely roughened. Some have 20 to 30 rays, others 
10 or less. Some are so enlaiged at the base that the appearance is 
of spherasters, others clearly have no centrum. The tylole termina- 
tion seems consistently present. 

BermrJes. — Timea Gray (1867, p. 544), type T. stellata^ receives 
as synonym Oolwmmtis Schmidt (1870, p. 25), type Q. squarmia, 
and both are often merged in further synonymy with Tethya. 
a study of the California specimens of each, I feel it most accurate 
to retain Timea and Tethya separate. Local conditions are so very 
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favorable to the encrusting form that almost every sponge here is 
encrusting, yet our Tethyas are at least massive and hemispherical. 
The sponges properly referable to Tkma seem to be merely encrust- 
ing in whatever part of the world they occur. The typical spicule 
in Tetlvya is a fusiform strongyle, which varies toward being a 
tylostrongyle or style, but is very large, usually around 25ft by 
2,000/a. The principal Timea spicule is a sharp-pointed, large- 
headed tylostyle, about 10/a by 600/* to SOO/t. The principal micro- 
sclere of Teth/a is a very large spheraster, usually about 75/i in 
diameter. The asters of Timea are characteristically well under 25/a 
in diameter. 

Tirriea as here understood comprises beside T. mtUa at least the 
following: 

Hymedemia stellatd Bowerbank (1866, p. 150), from Great 
Britain, with tylostyles about 10/* by 500/a and strongylasters all 
about 13/a in diameter. 

ColAjmmitia squamaia Schmidt (1870, p. 25), from the West Indies, 
with tylostyles and with tylasters, oxyasters, and roughened strongy- 
lasters. Schmidt gives no spicule measurements but from his figure 
one can deduce the megascleres are well under a millimeter long. 

Donatia parasitica Higgin (1877, p. 5), from the West Indies, 
with tylostyles 7/* by 500/a, rough tylasters 12/a, and spherasters (?) 

26/a. 

Timea tetractis Hentschel (1912, p. 322), from the south Pacific 
with tylostyles up to 7/* by 620/a, strongylasters up to 12/a, and rough- 
ened oxyasters with very few rays, 15/a to 81/*. 

Family CLIONIDAE Gray 
Genus CLIONA Grant 

CLIONA CELATA Grant CALIFOBNIANA. new variety 

No. 21487; B.M. No. 29.8.22.52. 

Type Pacific Grove, Calif., February 7, 1929, intertidal, 

boring in the shells of dead barnacles. 

Additional material examined, — ^The species is moderately com- 
mon in the shells of Hcdiotis rufescem that are collected near Mon- 
terey at depths of 1 to 20 meters. 

Description, — Shape, amorphous, boring, making tunnels about 
1 mm in diameter, and proliferating out of them in masses. Size, 
the masses are well over 10 mm in diameter. Consistency, mediocre. 
Color in life, yellow ; preserved, drab. Oscules, minute ; on papillate 
projections in the boring form. Pores, minute; on papillate projec- 
tions in the boring form. Surface, superficially smooth, but not 
even, very irregular. 
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Ectosomal specialization, insignificant. Endosomal structure, 
fleshy, with spicules in confusion. 

Principal spicules, tylostyles (fig. 22) ; size 2/* by 200^* to 9/* by 

2T0jU(. 

EerrmU—ToA nearest relative of this form seems to be the type 
species, which is European. The variety calif omima differs in hav- 
ing spicules that average about one-fourth smaller than those of 
the European form, and in lacking the spicules (often found in 
the type variety) in which the head is so reduced that they are merely 
styles, not tylostyles. Furthermore, I can not record the small oxeas 



Figure 22 . — Ohona oelcta Grantf XSOO 


and spirasters of the type variety, but this has no significance taxo- 
nomically, because they often can not be found even in European 
specimens, being normally scarce and easily overlooked. 

Genus SPHECIOSPONGIA MarshaU 

SFHECI0SF0N6U CONFOEDEBATA de Lanbenfela 

SpJieciosvongia corvfederata ue Laubeneels, 1930, p. 26. 

Solotype.—V.S.'NM. No. 21487; B. M. No. 29.8.22.50. 

Type locality — As noted below, there was a large mass of this 
sponge at Point Pinos near Pacific Grove, Calif. ; the holot 3 rpe was 
taken from it. 

Description. — Shape, massive. Size : The largest specimen is only 
about 12 cm in diameter, but the mass in the field was 14 cm thick and 
70 cm in diameter, with a central hollow where lay two large sea 
urchins {Stcmgylocentrodm franoiscams ') ; it would seem that the 
sponge grew around them. This was among granite bowlders, ex- 
posed to violent wave action, and out of water only at very low tides. 
This or a similar mass had been there four years that I know of, and 
longer according to Prof. W. K. Fisher. It had become appreciably 
larger throughout the years, but the exact rate of growth can not be 
given. Consistency, firm, slightly compressible. Color in life : Under 
water, creamy gray ; out of water, dull, purplish leaden gray ; in an 
aquariiun the pore areas became lavender, the rest of the surface yel- 
low. On subsequent days the appearance of the pore area was fre- 
quently rich brown, on account of coatings of diatoms apparently fil- 
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tered out of the running sea water. These coatings were washed off 
by a stronger current directed across them. The second day in the 
aquarium, areas adjacent to the cuts made in detaching the specimen 
turned dull brown, as did bits plunged in formalin. On this day the 
areas formerly lavender were clear blue. On the third day in the 
aquarium the yellow areas were more ochraceous than before. The 
oscules still opened and closed vigorously. On the sixth day the latter 
evidence of vitality was still in evidence, but on the seventh the 
oscules were closed and remained closed. On the twelfth day there 
was still no odor of putrefaction, but a funguslike growth, or fila- 
mentous bacteria, attacked the cut areas. On the thirteenth day the 
entire specimen was a dull drab and was dead or nearly so. The 
dried specimen became dull yellow, the alcohol specimen, dull brown. 
Oscules, largely grouped on the summit, and when fully open nearly 
10 mm in diameter. They are very readily closed by sphinctrate 
tissue about them. Into many of them hung fleshy, membranous 
sleeves, of very perplexing function. Why they did not act as valves 
and close the oscule is a mystery. Perhaps in life, with a strong 
current, they project as oscular chinmeys; if so, they would protrude 
2 or 3 cm. The aquarium specimen showed no strong oscular current, 
but much evidence of strong inhalent current. This is probably be- 
cause the exhalent current had much larger exit at the cut surface 
than at the oscules. There were amoeboid cells and a few spicules 
scattered in the otherwise homogeneous structure of these mem- 
branous sleeves. Pores, in pore areas several centimeters square. 
The pore canal is typically 1.5 to 3 mm. in diameter. It is closed 
on the surface by a sieve with 8 to 6 round openings about SOOja in 
diameter. In the area between the pores and the oscules were a few 
scattered round openings about 1 mm in diameter. I could not de- 
termine whether they were inhalent or exhalent. Surface, super- 
ficially smooth. 

Ectosomal specialization, the surface for a depth of about 2 mm is 
densely packed with spicules, the outer ones arranged points out- 
ward as in Bvherites^ but they are not smaller than the endosomal 
spicules. Endosomal structure, resembling nonboring examples of 
OMona, with some very large doacal canals nearly 1 cm in diameter, 
and with woody tracts of spicules about 2 mm in diameter making a 
vague reticulation. 

Spicules, tylostyles (fig. 23) ; size, 14jii by 300/i to 13 ;a by 310/i. A 
very few are much thinner and somewhat shorter, these are evidently 
developmental stages. The uniformity in size of the spicules in 
general is very remarkable. 

107704r-32 4 
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Renmrhs. — ^Lamarck (1815, p. 78) described Alcyoniwa vesparium, 
I have examined his specimens at the Paris Museum and unhesitat- 
ingly identify them with a common West Indian species with which 
I have had much field experience. His type specimen was of dubious 
locality, but his other two were clearly labeled as West Indian. This 
species can be readily recognized by the peculiar structure of its 
pores. 

I found specimens clearly of this species labeled Si^erites in the 
Berlin Museum. I heard of French specimens labeled Eardwichia. 
It is probably the species referred to by Duchassaing and Michelotti 
(1864, p. 85) as Thalysias vespwrd. Bowerbank (1872, p. 126) de- 
scribed it as HyTaeniacidon pulvinaius, I have seen his specimens in 
the British Museum, and they are clearly vespara, Schmidt (1870, 
p. 48) , described it as PapUlmxi gtHtoscl I have studied his type at 
Strasbourg and there is no question about it. Carter (1879, p. 348) 



PiouBa 23 . — SpIueoLospongia confoe^rata de Laubenfels, X300 


referred to this species (from Bowerbank’s specimen) as Spongia 
dysoni, Marshall (1892, p. 32) made it the type of a genus Sphecio- 
spongia for its peculiar pore structure, basing his work on Lamarck’s 
specimens. Verrill (1907, p. 342) made it the type of a genus Hetero- 
cliona^ using Schmidt’s description. George and Wilson (1921, p. 
135) described it as Spirastrella andre'wd^ and later (p. 139) as 
Poterim ailcmtioa. I have studied the specimens in the United 
States Ifational Museum and am positive of the identification. (All 
the specimens are labeled Spirastrella andrewsL) There is so much 
resemblance to Bowerbank’s genus Raphyrus that one is tempted to 
call this Uliana^ except for the lack of evidence, even in the smallest 
youngest specimens, of any boring ability or tendency, and for the 
peculiar pore structures. Two genera that are probably not valid, 
but that might have been used here, are Osmlma and RhaphiopTiora; 
nevertheless, the list of generic designations is rather complete, at 
least 10 or 11 having been employed. 
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This species is of peculiar interest because it is the largest sponge 
in the world. I have frequently found examples nearly a meter 
in diameter and they are on definite record as of nearly 3 meters 
in diameter. 

The Californian representative of this remarkable genus 
{Spheoiospongia confoedemta) resembles vesj>ara in many ways. 
It is significant that it is one of our largest local sponges. The 
species veepofra has the same most remarkable kaleidoscopic color 
changes, and the same architecture, but differs in having a few 
dermal spirasters in some specimens and in having (at least in 
mature specimens) much coarser pore structure. 

Many species described as SpiTostrella are probably rather closely 
related here. Other relatives are incorrectly described as Suherites^ 
which is properly a genus of compact, nonfibrous sponges with a 
special dermal armor of outwardly pointing tylostyles smaller than 
those of the endosome. 

Family POLYMASTIIDAE Vosmaer 
Genus POLYMASTIA Bowerbank 

POLYMASTIA PACHYMASTIA, new species 

No. 22062; B.M. No. 30.10.8.5. 

Type locatUy . — The holotype was collected by me at Point 
Lobos, south of Carmel, Calif., intertidal, July 12, 1930. A second 
specimen, presented to Prof. Harold Heath, of Stanford University, 
was trawled near Point Sur by a fisher- 
man, August 20, 1929, depth not known. 

Description. — Shape, massive with 
digitate protrusions 7 to 10 by 170 mm. 

The holotype was about 2.5 cm in diam- 
eter, with 3 fistules; the second speci- 
men was about 3 by 6 by 6 cm, with 
14 fistules. Consistency, woody. Color 
in life, bright yellow. No oscules were 
in evidence, and the pores were closed. 

The surface of the fistules was smootii, 
but that of the main mass was coarsely 
hispid. 

Ectosomal specialization, in the form of a cortexlike rind, 1.5 mm 
thick and densely packed with spicules both perpendicular and 
parallel to the surface. It contains the extremities of the fascicular 
columns, and there are smaller tylostyles in their terminal brushes, 
points outward. Over the main mass of the sponge a spicule fur 


? 
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Figure 24 — Polymastia pachymas- 
tta, new species, X 300 Only 
heads and points of spicules are 
shown 
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projects about 1 mm beyond the surface. Endosome, a fleshy basis 
permeated by radially arranged fascicular columns of spicules, the 
entire column being approximately 200/^ in diameter. 

The spicules are chiefly tylostyles, of all sizes up to 7/i in diameter 
by 2,000ju or more in length. Some are merely styles, and in others 
the globular swelling is not quite at the head of the spicule. These 
tylote swellings may be multiple, two or more to the spicule. 

Remarhs. — ^The present species is remarkable for the very short, 
large fistules. Within the genus Polymastia they are much 
longer and thinner as a rule than in pachymastia, and they often 
have an oscule at the distal extremity. It is probable that these pro- 
jections are in all cases to be regarded as sieves protecting the ex- 
halent apertures from invaders. In the walls of the fistules the 
tracts crisscross to make gratings, in some cases in very regular 
patterns. P. pajohymasUa is also marked off from most members 
of the genus by the very great length of its spicules and by the 
relative scarcity in its ectosome of shorter tylostyles. 

Family SUBERITIDAE Gray 
Gams FICULINA J. E. Gray 

nCULINA SUBEBEA (Jobnaton> LATA (Lambe) 

Suientes latus Lambe:, 1892, p. 71. 

Suierites sul>erea Lambs, 1884, p. 126. 

Holotype . — In the Museum of the Geological Survey, Ottawa, Can- 
ada. 

Type loocMty . — ^The west coast of Canada. 

Maierial examined . — One specimen (TJ.S.N.M. No. 21443; B.M. 
No. 29.8.22.61) was found in the wrack at Asilomar, near Pacific 
Grove, Calif., July, 1925 ; another was dredged by the University of 
Southern California, September 24, 1924, from 36 meters, south of 
the breakwater at San Pedro (U.S.N.M. No. 21396). 

Description. — Shape, massive, suhhemispherical. Size, 3 cm in 
diameter. Consistency, firm, slightly compressible. Color in life, 
bright orange; preserved, pale drab. Oscules, not evident. Pores, 
not evident. Surface, superficially smooth. 

Ectosomal specialization: Smaller spicules that are otherwise 
like the endosomal ones are packed together — ^points outward and in 
a (curved) plane, heads not so even because of variations in spicule 
length. Endosomal structure, fleshy, with spicules in confusion. 
There is a high ratio of solid matter as compared to cavity. 

Principal spicules, tylostyles (fig. 25) , size, 5;u by YO/i to 12/t by 690/i. 

Remarhs . — ^The nearest relative of this form seems to be the type 
variety, which is British and which differs in having spicules that 
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average smaller and in being normally red or white rather than 
golden. 

Lambe, 1892 (p. Yl), described 8uberites lotus from the west 
coast of Canada. In 1894 (p. 12t), he redescribed his specimens, 
identifying them as 8uberites suberea 3 ohnston. Since our Califor- 
nian specimens agree with his in having consistently larger average 
size of spicules than the British form, it seems wise to retain 
Lambe’s original designation as subspecific. Topsent in 1900 re- 
ferred Lambe’s species to Ficulina. 

8uberites dates from Nardo (1833, p. 523), and was based on 
domwwolm of Olivi, a well-known Mediterranean form. Ficulina 
dates from Gray (1867, p. 523) , and was based on fims, a well-known 
British fonn. The name ftcus was employed by PaUas (1766, 
about p. 356) , but his description and locality reference show clearly 



Figubb 25^jPHwKfia mlerect (Johnston) lata (Lambe), X300. Three 
complete typical spicules, and the heads of nine others to illustrate yari- 
ations, are shown 

that he referred by the name both to domunculus and the British 
form. See also Linnaeus, 1767 (p. 1295). The first species name 
that I find clearly applicable to the British sponge is suberea Mon- 
tagu, 1818. The literature separates Ficulina from Suberites 
chiefly by the peculiar microscleres (centrotylote microstrongyles) 
of Ficulina^ but these are so very frequently not in evidence that I 
made a careful study based on fresh material at Plymouth (of 
suberea) and at Naples (of dommicu3m) to obtain as much data as 
possible on their distinction in the absence of microscleres. I will 
tabulate some such distinctions : 

1. Consistency. — ^All 16 of my specimens, undoubtedly 8vd}erea, 
shrunk notably on drying; none of my four dorntmculm did. Con- 
sistencies in life and in spirits were otherwise very similar between 
the two species. 

2. Color. — ^My observations and the literature show the ordinary 
color range of domunculus to be from white to vermilion, with 
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orange most common; grays and blues occur. Similar data show 
the normal range for mberea white to crimson, with grays and rosy 
pinks predominating. 

3. Oscular* closing. — ^In all four of my specimens, undoubtedly 
dcmuncuZus^ the numerous oscules closed to a line, not to a point. 
It is odd that this is not mentioned in the literature; can it be that 
all four were unusual? This seems unlikely, and I presume this 
may be a valuable indication when one has fresh material. 

4. Spicules. — Those of suberea^ are large-headed tylostyles, with 
the double-headed modification very common. Those of dommicuius 
are small-headed, so that they approach styles in appearance, and 
double-headed modifications are uncommon. The species svi>eTea> 
often has microscleres; domy/rumlus^ never. I consider the mega- 
sclere shape very important. 

Lambe found the Ficulina miscroscleres in his material. I did 
not find them in the Californian specimens, but on the basis of the 
tylostyle shape alone would feel confident I had Fioulina. Of course, 
it might be decided to merge FicuUna and SuberiteSy but I can not see 
that adequate benefit would result from such fusion at present. 

Genus PROSUBEBITES Topsent 

PROSTTBERITES SISYRNUS de Laub^nfelu 
Prosuherites ^ynms Laubenfels, 1930, p. 26. 

Eolotype.—J].B.1S.U. No. 21413; B.M. No. 29.9.30.12. 

Type locality . — South of the breakwater, San Pedro, Calif., 
dredged by the University of Southern California at 45 meters, 
April 5, 1924. 



Figure 26. — Promberites sisyrnus de Laubenfels, X 300 


Additional mcdeTial examdned . — ^The University of Southern Cali- 
fornia also collected a specimen on March 31, 1915, near Catalina 
Island, and possesses a third without data. On the same date and 
at the same locality as for the type, but at 54 meters, the University 
of Southern California collected another specimen, which is so very 
poorly preserved that it is but a mass of fragments, but from the 
spiculation it seems probably conspecific. 

Description. — Shape, encrusting. Size, actually probably only 
1 or 2 mm thick, but so copiously surrounding small worm-tubes, 
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algae, and similar substrates that considerable masses result. Con- 
sistency, mediocre. Color in alcohol, drab. Oscules, not evident. 
Pores, not evident. Surface, superficially velvety, with hispidation 
about ZOO/M high. 

Ectosomal specialization, erect tylostyles, points upward. These 
are not conspicuously of a smaller size range than the deeper-placed 
spicules. Endosomal structure, very scanty, in places wanting; 
where present, of confused nature. 

Principal spicules, tylostyles (fig. 26) ; size 8fi by 275/t to 20/* 
by 480/*. 

Remarks. — Prosuherites sisymus has spicules very much shorter 
than those of P. longispimis and rugosus and very much thicker than 
those of P. epiphytwm. The genus Prosuherites Topsent, 1898, tends 
to merge into Laoaosuherites Topsent, 1896, and into Svbentes Nardo,. 
1833, all being in a group that much needs revision. 

Genus SUBERITES Nardo 

SUBESITES GADUS de Lanbenfel* 

Suberites gains db Laxtbentelb, 1926, p. 571. 

Holotype.—TJ.Q.'EM. No. 21489; B.M. No, 28.11.6.3. 

Type Tacality. — ^Near Pacific Grove, Calif., taken from a depth of 
about 30 meters. A fisherman brought up the single specimen 
entangled in his line. 

Description. — Shape, a branched cylindrical stem with enlarged 
clavate terminations. Size of specimen, about 30 cm high, lobes about 
2 cm in diameter and 10 cm long; the stem is about 6 tthti in di- 
ameter. Consistency, mediocre. Color in alcohol, nearly white, 
Oscules, with rims; diameter, 1.5 to 2 mm; very irregularly scattered^ 
but about 4 or 6 to the lobe. Pores, at least 160/* in diameter. Sur- 
face, superficially smooth. 

Ectosomal structure, 1.6 to 2 mm thick ; cartilaginous ; bluish whits' 
in contrast to yellowish white of the endosome. The ectosome is 
densely packed with spicules perpendicular to the surface, points 
outward and all at about a level, so that the longer spicules run 
deeper down into the sponge. There is some tendency for the dermal 
spicules to be arranged in brushes. Endosomal structure : The stem 
consists of a dark-brown central axis of densely packed longitudinally 
placed spicules intermingled with dark granules not certainly, but 
probably, cellular. Around this extends the ectosome just as over 
the lobes. As the lobe proper is reached one finds the appearance 
of choanosome (between the stem and ectosome) , which widens until 
it is about 6 mm thick. The prolongation of the stalk in the lobe 
neither increases nor diminishes in size, but becomes paler and paler, 
with more and more choanosome and fewer and fewer spicules. One 
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can not say exactly where it ends. I find no tendency for it to spread 
out fanlike. In the choanosome are relatively large and rather few 
spicules. Histological details: The flagellate chambers are round, 
diplodal, 40ju to 50/* diameter. 

Principal spicules, dull-pointed tylostyles (fig. 27) ; size 10/* by 
200/* to 60/* by 1320/*. 

Remarks . — One finds a tendency to pedunculate form very common 
in Ficulina suherea. It is therefore to be expected in Suberites. A 
^ecies having very similar shape to that of gadus is described by 


D 



PiauBB 27 . — Buleritea gadus de Laubenfels, X300. A and B show size for 
tile smaller spicules, and sliape for all ; O, portion of tbe shaft of one of 
the larger spicules, illustrating its proportionate size to the smaller ones 


Wilson (1925, p. 352) as RMzaasineUa nvda, from the Philippines. 
It was more brownish than gadus^ had spicules about half again 
as large as those of gadm and with sharper points, and its stem 
lacked the ectosomal crust. The two are doubtless closely related. 

Order HALICHONDRINA Vosmaer 

Family AXINELLIDAE Ridley and Bendy 

Genus HALICHONDRIA Fleming 

HAUCHONDBIA. PANICSA <FaUai) 

Bpcngia, panioea Paixas, 1766, p. 388. 

SaUchondria panicea Johnston, 1842, p. 114. 

Holofype . — ^Location unknown. 

Type loodlity. — ^Europe. 

Material examined . — Specimens were collected at Point Pinos, Pa- 
cific Grove, Calif., intertidal, on January 24, 1929, by J. E. Lynch, 
who reported it then plentiful. During the summer months it has 
been very rare or lacking, though on July 14, 1929, 1 found a small 
specimen at the same locality as that given by Mr. Lynch. In Euro- 
pean waters this sponge is very abundant intertidally, and the same 
or a very similar species is reported from nearly every part of the 
world’s coastal regions that have been well studied. 

Deseription (TJ.S.lir.M. No. 21447; B.M. No. 29.8.22.9). — Shape, 
amorphous, encrusting. Size, up to 6 mm thick, 3 cm in diameter. 
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Consistency, fragile. Color in life, orange to green; preserved, 
nearly white. Oscules, raised ; diameter, about 1 mm. Pores, 
minute. Surface, superficially smooth to tuberculate. 

Ectosomal specialization strongly marked, consisting of a dermal 
crust, about 200/* thick, of tangentially strewn spicules, not differ- 
ing, however, from those of the endosome. This is underlaid by 
such exteasive subdermal cavities as to be rather readily separable- 
Endosomal structure, “ crumb-of-bread,” most of the spicules strewn 
without order in the flesh, but there may be spicule tracts in a 
groundwork that is not reticulate. Histological details: I find 
spherical flagellate chambers 80/t to 40/t in diameter. Principal, or 
ascending, tracts about 45/* in diameter. 



Piqued 28. — Ecliohondria panicea (Pallas), X300 

Principal spicules, oxeas (fig. 28) ; size up to 11/* by 300/*. As is 
characteristic of the species and genus, there is no defiidte size range 
of spicules at all, but all sizes — from the largest down — are found 
intermingled in confusion. 

Remarks. — ^In species so lacking in positive characters as this, it 
is difficult to be certain whether the similar specimens from various 
parts of the world are conspecific. 

Genus HTMENIACIDON Bowerbank 
HTMENUemON SINAPICIM de Lanliciifels 
Eymeniamdm sinaptvm de Laobenpexs, 1980, p. 26. 

Solotype.—U.S.'N.M. No. 21456; B.M. No. 29.8.22.21. 

Type locality . — ^Newport Bay (near San Pedro) , Calif. ; intertidal. 

Occurrence . — ^This species is abundant along the rocky, surf-beaten 
portions of the coast of southern California at nearly every point I 
have visited. It is the most abundant sponge on the oyster beds in 
Newport Bay, where the water often becomes quiet and very warm. 
It is found in various places up the stream that enters the bay, where 
it must be in brackish water at low tide during rainy weather. It 
grows even where the water is almost opaque with suspended mud, 
where at low tide*it is exposed to the very ardent rays of the southern 
California sun, and where it is always chilled by the very cool waters 
of the open ocean. I have vainly sought any difference in spicules, 
form, color, or any other quality that varied as a factor of any of 
these environments. 
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* In the vicinity of Monterey H. sinapium occurs very rarely, if at 
all, though similar ecological situations are found. E. F. Ricketts 
collected a specimen, July 24, 1926, in a tide pool near Hopkins Ma- 
rine Station, which was like the southern California specimens in all 
ways save one ; it has spicules up to 14/i by 380/i. Having but the one 
specimen I hesitate to denominate tliis a new variety, though in no 
southern California specimen do I find spicules so large. The condi- 
tion of the specimen is such that any identification of it must be 
provisional. 

TJ.S.N.M. No. 21395 represents the only sponge from lower than 
intertidal zone that I can refer to dnapivm. It deserves special 
mention, as its spicules are notably smaller, namely, but 6/* by 205/» 
at the largest, 5/t by 195ju. for an average of apparently mature 
styles, but with only a few of the very small presumably develop- 
mental forms. It was dredged by the University of Southern Cali- 
fornia in 6 meters near Seal Beach (near San Pedro), just offshore 
from locations where sinapivm is abundant intertidally. Is the small 
spicule size an ecological modification, or is this a different species? 
Its resemblance to my Plymouth specimens of H. ca/rwnmla merits 
comment. Having but the one specimen, no positive deciaon can be 
made, but my opinion is that it is an aberrant individual of a species 
normally intertidal, perhaps modified by the environment. This 
species is found associated with oysters more than any other one 
large organism. Numerous other specimens were examined. 

Description. — Shape, amorphous to massive to encrusting, often 
with digitate processes. Size, up to about 10 cm high, 20 cm in 
•diameter. Consistency, very soft. Color in life, bright yellow, some- 
times with orange tints; preserved, drab. Oscules, often on raised 
processes; diameter, about 2 mm. Pores, minute, very contractile. 
Surface, superficially smooth, with scattered low conules less than 
1 mm high. 

Ectosomal specialization in the form of a thin, transpai-ent, fleshy 
dermis. It contains but few spicules. Endosomal structure, “ crumb- 
of-bread,” with spicules mostly in confusion, but here and there 
organized into tracts, mostly directed vertically, points of the styles 
up. These tracts expand distally into subdermal brushes in a manner 
that may be described as axinellid, but is also found in most 
Mycales and some Biemnas, and may indicate axinellid relationships 
for those genera. 

Principal spicules, styles (fig, 29) ; size up to 9/i by 340/t, with 
moderately numerous smaller forms. 

Remarks . — ^It is doubtful whether this is a new form, but as it 
seemed impossible to be absolutely positive of identifying it with 
any of the known species I applied a distinctive name to it so that 
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it might be referred to recognizably in future revision. This action 
may be better understood after noting the following considerations : 

In 1827, Grant described Sfongia smgwnea, a thin, blood-red 
sponge. It was probably not just one species but several having sim- 
ilar color and styles as megascleres. Grant lacked microscopic 
equipment adequate for the discovery of microscleres. In 1828, Flem- 
ing (p. 621) referred this to his genus Ealiohonchia. In 1842 
(p. 134) , Johnston 
so identified speci- 
mens hd had that 

were preserved in k I 

the British Mu- \ | 

seum. He also l\ 

gave figures and a \\ | 

fairly g o o d de- n 11 j 

scription. Practi- \\ 1 \ I i 

cally the only dif- \\ 11 I 

ferencebetweenhis \\ \l 1 1 I 

sanguinea and sm- \\ 11 1 1 jl 

apium is in color. \\ 11 I j 

E. sangumea was K \\ 1 1 // / 

from British wa- \ \\ 1 1 11 I! / 

ters. ^ \\ 1 \ / j/ 

In 1859, Lieber- ^ \\ 1 1 \\ I ll / // 

kiihn described \\ 1 1 i\ I 1/ / // 

EcMohondfi'ia lux- U 1 \ W II Ji / // 

wrians; this was W (J ! / J/ 

redescribed in 1862 ^ 11 1 (I Jl i ^ 

(p. 76) by Oscar ^ Wll // / ^ ^ 

Schmidt as Ren- \\ I U 

iera luxurians. ^ 

Schmidt says that 1 

this is Beniera \\ 

vax'iohilis of Nar- piqubd 29 . — SvmeniaoUton »%napium de Laubeofels, X300 
do, an utterly im- 

recognizable species, so devoid of description as to be properly a 
nomen nudem. I mention luxurians because, so far as lieberkuhn’s 
and Schmidt’s descriptions go, this may be the same as sinapivmi 
but we do not know the spicule size, nor is the structure well de- 
scribed. R. luxuriam is a Mediterranean species. 


In 1862 (p. 1111), Bowerbank described Eym&niaaidon carwnoula, 
the type of this genus. It differs from smapiv/m only in having 
much smaller spicules. Bowerbank described them as 218/i, and 
the specimens I collected at Plymouth had then only about 120 to 
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140(». Some authors syuonymize carunctda with sangumea, but 
there seem to be no British intergrades between the blood-red, long- 
spiculed form and the yellow or orange short-spiculed form; our 
Californian sponge might be considered such an intergrade, or 
rather a distinct species, since we have here none just like either 
oanmeida or sangvAnea. H. eanm&vHa was from British waters. 

In 1911 (page 13), Wilson described Stylotella helicpMla from 
the Eastern United States (Beaufort, N. C.). This differs from 
ssinapium only in having a slightly crisper consistency and more 
uniformly orange color. Possibly sanguinea, lum/nom^ oarunouLa^ 
heliophUa, smajmmi, and perhaps even more species, put in at least 
five different genera, may be really synonymous ; they are certainly 
very closely related. 

RYMENIACmOX UXGODOX, new (pedes 

Solotgpe.--V.SJi^M. hTo. 22061; B.M. No. 30.10.8.4. 

Type locality. — ^The holotype was collected by me at Point Lobos, 
south of Carmel, Calif., intertidal, July 12, 1930. Otherwise I have 
seen this species several times in collections made by students. 
It is probably a moderately common sponge in central California. 

Description. — Shape, encrusting. Size, 1 cm by 3 cm by 4 cm at 
least, probably often larger. Consistency, soft. Color in life, ma- 
hogany-brown ectosome over yeUowish-drab endosome. Oscules, in- 
frequent, oval, about 1 mm in long axis; they are closable by a 

membrane. Pores, incon- 
spicuous, usually found 
closed. The surface is 
coarsely rugose. 

PiaintB 80.-ffvme»iao^«^«„podo», new species. Ectosomal specializa- 
tions, fleshy, densely 
packed with spicules in confusion, not very easily detachable. 
Endosomal structure, fleshy, with spicules strewn mainly in utter 
confusion. In places there seem to be vague ascending tracts, but 
these may possibly be due merely to proximity of canals from which 
the spicules are excluded. This results in concentrations of spicules 
in the regions between the canals. 

Spicules, styles 4/i by ISO/i to 8/* by 200ju, with a few very much 
thinner that were probably immature forms (fig. 30) . 

Quite a few species of the genus Hymenia<Mon have 
ectosome differently colored from the endosome, but the particular 
color scheme of wngodon seems characteristic and unique in the 
genus. The method of closure of oscules by a membrane stretching 
across instead of sphinctrate contraction is worthy of note. In at 
least some portions of the endosome of the present species were 
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numerous annulate filaments, the annulations being due to swellings 
caused by spheroidal optically refringent granules. These structures 
were about 3/* in diameter and of indefinite length. They may 
have been elongate archaeocytes, but the most probable assump- 
tion seems to be that they were (symbiont?) alfi:ae. 


Genus PRIANOS J. E. Gray 


PBIANOS PROBLElMtATICUS de Laulb 
Prianos proUematlcm de Laxjbenfels, 1930, p. 26. 



8 


No. 21484; B.M. No. 29.8.22.16. 

Type locality , — ^Two specimens were trawled on March 30, 1929, 
by Prof. T. Skogsberg, at a depth of 15 meters, south end of 
Monterey Bay, Calif. 

Description. — Shape, massive to lobate. Size, 1 cm high, 2 cm in 
diameter. Consistency, stiff, slightly compressible. Color in life 
and when preserved, pale drab. Oscules, round, flush; diameter, 
about 2 mm. Pores, 200/1 to 450/a in diameter. Surface, super- 
ficially smooth. 

Ectosomal specialization, a dermal membrane; this is not readily 
detachable, is fleshy, and contains spicules strewn irregularly. En- 
dosomal structure, crumb-of-bread,” with spicules in confusion. 

Principal spicules, strongyles (fig. 31, 

J., B ) ; size, 6/x by 135/x to IO/a by 140/a. 

Secondary spicules, oxeas (fig. 31 
E) ; size, 2/a by 80/a to 2/a by 100/a; these 
might be regarded as microscleres. 

Bemcifrhs . — ^The systematic position of 
those sponges having spicules princi- 
pally strongyles needs some explanation. 

The first assignment of such was by 
O. Schmidt to his genus Reniera (1862, 
page 72) , type species R. aguaed'uctus. Simultaneously he established 
R, cratera^ which has a spiculation of strongyles only. Vosmaer in 
1885 referred to this as genotype of Reniera^ but this can not be, as 
Schmidt plainly stated in his original description that aguaeduetus 
is the type. Am ong other Kenieras with strongyles may be men- 
tioned R. amorpha Schmidt (1864, p. 38), R, liel>es Schmidt (1870, 
p. 40) , and R, orassa Carter (1876, p. 312) , which may be a Strongy- 
lophora (see below) . 

The first genus created for sponges characterized by strongyle 
spiculation was Prianos Gray (1867, p. 520) for Schmidt’s Remefra 
amorpha (see above) . This genus was regarded by Vosmaer (1885, 
p, 234) as not separable from RenieT^^ and it has therefore been 
subsequently ignored and forgotten. Prianos amorphus is not 



Figubb 31 . — Prianos proWemaiioua 
de Laubenfels: Typical spicules, 
X300; 0 probably an im- 

mature A 
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rcnierid, liow€V 6 r 5 but contains spicules in confusion; RewiSTd {Sctli-* 
dona) is for sponges witli oxeas in isodictyal reticulation. As a 
matter of fact there is a British sponge that answers rather closely 
to Schmidt’s description of amorpha. Bowerbank (1874, p. 243) 
called it Desmeeddon cohmiella, and subsequent authors, led by 
FaTiit.g ri.h (1894, p. 180) have called it StyloteUa colvrnieUa. Stylo- 
teUa Lendenfeld (1888, p. 185), type species as fixed by Hallmann 
(1914, p. 348), 8 . digitata (which is Eidley’s Hymeniaddon agmin- 
eda), is suberitid. It must be said that the specimen of columella 
that I collected at Plymouth, in September, 1928, agreed even more 
closely with Schmidt’s description of amorpJia than did Bowerbank’s 
original description. The species columella and amorpha may or may 
not be specifically identical, but they are clearly congeneric and not 
properly Beniera, Desmacidk>n^ or Stylotella. Brianos may quite 
fitly be employed for them. 

Other genera with strongyles as principal spicules include the fol- 
lowing without microscleres : 

Joyeuda Topsent (1892, p. 93), type species J. viridis. In this 
the spicules are almost all dermal, the endosome being nearly devoid 
of skeleton. Some of the spicules are oxeas. See the genus Phloe- 
dietyon for comparisons. 

Batzella Topsent (1893, p. xxxiv), type species B. inops, like the 
above has very few spicules at aU. It had mycalid embryos. Some 
of its spicules were styles. See Inflatella for comparisons. 

Liosma Thiele (1899, p. 16), t 3 q)e species L. paradoxa. This may 
be a synonym of Brianos. 

Betrosia Vosmaer (1885, p. 338), type species B. djuara, is stony 
hard. It is interesting to compare consistencies here, as both 
Brianos amorphm and B. cohjmeUus are very soft, while B. prohle- 
maticus is intermediate, just moderately stiff and firm. 

Brotoschmidtia Czerniavsky (1879, p. 380), type species F. 

This genus is inadequately Iniown; is referred to as halichondroid 
with hispid dermis, “surface set over with tubes,” spicules strongyles. 

The following genera with microscleres have strongyles as prin- 
cipal spicules. In view of the well-known fact that microscleres 
may be lacking for unknown reasons, all species without them may 
be but derivatives by reduction, but often it is impossible to ascer- 
tain the source. Brianos may therefore really be congeneric with 
some one of the following : 

Barbozia Dendy (1922, p. 131), type species B. primitima. The 
microscleres are anisochelas and discorhabds; the sponge is 
papillate. 

Bldyctaenopora Topsent (1904, p. 198) , type species B. bitorquis. 
The microscleres are anisochelas and sigmas; this also is papillate. 
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Guitarra Carter (1874, p. 210), type species G. prrhbriata. The 
microscleres are very peculiar and distinctive, and therefore one 
can hardly believe that this is closely related to the others here 
mentioned. This is very provocative of thought in view of the im- 
possibility of sharply separating it were it to lose its microscleres as 
individuals probably do. 

Dyscliona Kirkpatrick (1900, p. 352), type species D, da^idi^ a 
boring sponge with very peculiar microscleres; this is another rea- 
son for doubting that similarity of megascleres indicates close re- 
lationship in absence of other bonds of unity. 

Stro'nffyladidhn von Lendenfeld (1897, p. 110), type species S. 
sansihofrense. This has anisochelas as microscleres. 

Strongylamma Hallmann (1917, p. 643), type species 8. ccvrteri. 
This had two sizes of spiny microrhabds and contained much sand., 

StrongylofhoTa Dendy (1905, p. 141), type species 8. durissima^ 
This had smooth microrhabds, often bent, and was stony hard. 

Although far from certain, it is quite possible that one of or all 
these last three are congeneric with Primos, The structures are 
such that all may be considered much more closely related to Prianos 
than that genus or any of them is to Reniera, The same should be 
said of Petrosia and Liosina. It should be kept in mind that, of all 
these, Prianos (1867) has the priority. 

Order POECILOSCLERINA Topsent 

Family DESMACIDONIDAE Gray 

Genus BIEMNA J. E. Gray 

BIBMNA RHADIA de LanbenfeU 

Biemna rhadia de Laijbei^fels, 1930, p. 26. 

Eolotyye, — ^U.S.N.M. No. 21507; B.M. No. 29.9.30.17. 

Type locality, — The one specimen was collected by E. F. Ricketts 
in 1925 from Monterey Bay, Calif., depth 700 meters; it was lodged 
in a recess of a macerated dictyonine hexactinellid sponge skeleton.. 

Description, — Shape, amorphous. Size, 7 mm high, 12 mm in di- 
ameter. Consistency, stiffly fragile. Color dry, drab. Oscules and 
pores, not evident, because of cavernous structure. Surface, super- 
ficially very cavernous. 

Ectosomal specialization, a dermal membrane about 15^ thick; 
detachable, fleshy, containing microscleres but not megascleres. En- 
dosomal structure, crumb-of -bread,'’ with stiff, ascending, branch- 
ing tracts. Principal, or ascending, tracts about 400/4 in diameter^ 
cored by densely packed styles. There seems to be little or no spongin 
jmesent. 
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Principal spicules, styles (fig. 32, A) \ size, about 20j[i by 1,300^ 
Pirst microscleres, sigmas (fig. 32, B) ; size, about ISju by 300/t. Sec- 
ond microscleres, sigmas (fig. 32, O) ; size, about 4j“ by 90^. Third 
microscleres, sigmas (fig. 32, D) ; size, about 1/i by 25/x. Fourth 
microscleres, smooth raphides (not figured) ; size, 1/x by 120/* to 2/* 
by 210/*; these are usually packed in short fascicular tracts about 
50/* in diameter. 

Bemarhs. — The nearest relative of this form seems to be B. (Bes- 
maceUa) fortis Topsent, 1897, from the East Indies and Eed Sea, 
which differs in not having the larger size range of sigmas. Biemna 
'inegalosig'ma Hentschel, 1912, has the large size range of sigmas as 
well as the medium and smaller, but has peculiar siliceous spheres 




Figubb 82. — Biemna rTiadia de Laubenfels, X800. A, termina- 
tions of the styles, showing their thickness hut not their 
length ; JS-D, range in size and shape of the sigmas 


not in the California species, has megascleres but two-thirds as large, 
and raphides also much smaller* It may well be that upon making 
thorough revision of the genus one would find these and numerous 
other species of BieTrma worthy of reduction to synonymy, but this 
step does not seem called for at present. 

Similar species of this genus are reported from practically all 
parts of the world. 

Genus DESMACELLA Schmidt 

DESMACELLA YAGABUNDA Sdimidt 
Desmacella vagabmtda 0 . Schmidt, 1870 , p. 53 . 

Holotyfe. — Location unknown; described from the West Indies. 

Material ewcmmM, — One of several specimens (U.S.N.M. No. 
21508; B.M. No. 29.8.22.61) growing in the interstices of a macerated 
dictyonine hexactinellid sponge skeleton collected by E. F. Eicketts, 
May 9, 1929, in Monterey Bay, depth 700 meters. 
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Description. — Shape, amorphous. Size, undeterminable, because 
of concealment in hexactinellid skeleton. Consistency, fragile. 
Color in life and when dry, drab. Oscules, flush with the cloacal 
surface of the hexactinellid, each almost filling the cavity left by 
one of the hexact’s oscules. Pores, not evident. Surface, super- 
ficially smooth. 

Ectosomal specialization, a very thin, detachable, fleshy dermis. 
It contains a few scattered microscleres. Endosomal structure, 
short plumose columns or simple brushes of tylostyles, points toward 
the surface, accompanied by a surprisingly small quantity of proto- 
plaanic material. 

Principal spicules, tylostyles (fig. 33, 4, 5) ; size, about 16/a by 600/t. 
Microscleres, sigmas (fig. 33, D) ; length, about 60/t. 



PiGUKB 33 — Desmacella vagatunda Schmidt, X300. 0, an unusual 

modification of the head of the megasclere 


Eernarks, — Schmidt’s Desmacella mgabvmda was very briefly 
described. The sponge now under discussion offers so little material 
for examination that it can only be said to be imperfectly known. 
It seems better to identify it with 'oagdbunda than to establish 
a new species for it, because all that we know of it agrees suflS.- 
ciently well with what we know of mgdbmida to make it probable 
that they are conspecific. 

ZYGHERPE, new genus 

This genus is of the family Desmacidonidae and is close to 
Desrmcella^ from which it differs chiefly by the addition of the 
diancistra to the other skeletal elements. Genotype: Zygherpe hya- 
loderma^ new species, 

ZYGHERPE HTALODERMA, new species 

U.S.N.M. No. 22060; B.M. No. 30.10.8.3. 

Type locoHity. — The holotype was collected by me on July 13, 
1930, at Point Lobos, intertidal, south of Carmel, Calif. The en- 
crustation carpeted a rock on the floor of a grotto, which was in- 
accessible except at very low tide. 

107704—32 6 
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DeseripiAon. — Shape, encrusting. Size, 1 to 3 mm thick, spread- 
ing laterally indefinitely. Consistency, soft, fleshy. Color in life, 
pale ochraceous-yellow. Surface, hpostomous and smooth. A con- 
spicuous feature of the living and preserved sponge is the very 
evident system of comparatively coarse canals meandering about 
beneath the transparent dermis, branching and reuniting. It is to 
be presumed that contractile minute exhalent apertures riddled the 
covering to these canals during life, and that similar inhalent open- 
ings were dispersed over the rest of the surface. 

Ectosomal specialization, fleshy, abundantly packed with micro- 
scleres. Endosomal structure, basically fleshy with abundant 
mieroscleres and scattered ascending plumose tracts of tylostyles, 

points upward and out- 
ward. These make incon- 
spicuous terminal brushes 
at the places where the 
tracts reach the surface. 
These tracts are approxi- 
mately 60/i apart; they 
branch and anastomose 
but rarely. 

150ju. First mieroscleres. 
Second mieroscleres, dian- 


B. 

C, 


Figubb 34 — ZygJierpe hyaloderma, new species : 
AS, X300; FS, X600 


Megascleres, tylostyles about 6/x by 
sigmas 25ft to 60/i. in length of chord, 
cistras, the points nearly meeting. 

BeTTiarks . — ^The diancistra is a very curious and characteristic 
spicule. Possession thereof can hardly be used, however, as an 
indication of close phylogenetic relationship, for the three previously 
described genera having this microsclere differ fully as much from 
each other as from Zygherpe. In addition to the diancistra, each 
possesses other spicules as follows: Hamacmthcb^ styles to oxea 
and toxas with rhaphides; Vomerula^ styles and toxas with chelas; 
Pozziella^ exotyles, peculiar styles and very peculiar sigmas. As 
mentioned above, Zygherpe seems much more closely related to 
DesToacella than to any other genus. 


Genus MYCALE J. E. Gray 

MTCALE BELliABELLENSIS (Lambe) 

Esperella hellahellensta Lambs, 1905, p. 14. 

Esperella fisheri de Laijbenfels 1926, p. 570. 

Holotype . — ^In the Museum of the Geological Survey, Ottawa, 
Canada. 

Type loodlity , — The west coast of Canada. 

Material examined . — ^There is a magnificent specimen of this 
sponge at Hopkins Marine Station (Pacific Grove) a good 4 feet 
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in diameter; it was taken at a depth of about 50 meters, date not 
recorded, in Monterey Bay, entangled on a fisherman’s line. It is 
represented by TJ.S.1T.M. No. 21440 and B.M. No. 28.11.6.4:. E. F. 
Ricketts also collected a specimen from Monterey Bay, depth 800 
meters, date not recorded. It is represented by XJ.S.N.M. No. 214:70 
and B.M. No. 29.8.22.12. 

Description. — Shape, stipitate, older specimens funnel-shaped. 
Size, up to at least 100 cm high, 122 cm in diameter. Consistency, 
between spongy and fragile. Color in life and when preserved, drab. 
Oscules, irregular in size and shape, not definitely delineated, espe- 
cially in the larger specimens. Pores, represented by even more 
irregular openings. Surface, superficially very rough with depres- 
sions sometimes 5 cm deep. 

Ectosomal specialization, a dermal membrane. It is fleshy, very 
thin, and contains microscleres and a very few megascleres. Endo- 



Figure 36. — ^ycaZe (Lambe), XSOO. Spicules 

of Californian specimen (U.S.N.M. No. 21470 and B.M. 

No. 29.8.22.12). Microscleres B, D, and E in front and 
side views 

somal structure cavernous, traversed by spicular tracts which branch 
but rarely anastomose. Principal, or ascending, fibers up to 1 mm 
in diameter, cored by abundant styles. 

Principal spicules, styles (fig. 35, 4) ; size, 12/t by 432/x to 13/4 by 
491/t. First microscleres, palmate anisochelas (fig. 35, B ) ; length, 
70/4 to 90/4, often in rosettes. Second microscleres, palmate ani- 
sochelas (fig. 35, O) ; length, 32/4 to 36/i. Third microscleres, palmate 
anisochelas (fig. 35, D ) ; length, 22/4 to 27/4. Fourth microscleres, 
pahnate isochelas (fig. 35, E ) ; length, about 2^. 

Remarks . — ^The large funnel-shaped Californian specimen (U. S. 
N. M. No. 21440 and B. M. No. 28.11.6.4) agrees with Lambe’s rather 
closely; but Lambe recorded small sigmas (19/4 to 30/4) ; whereas long 
search has so far yielded only one doubtfully proper sigma in the 
California specimen, and Lambe’s was much smaller. I have also 
another specimen still smaller, possibly a juvenile, collected at a 
depth of about 800 meters in Monterey Bay by E. F. Ricketts. It is 
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only 10 cm high and 6 cm in diameter and is stipitate but not funnel- 
shaped, being instead rather lobate. It agrees with the funnel- 
shaped specimens except that it seems to have no sigmas at all , but 
instead a few toxas about 4/* by 400jit. It has also numerous palmate 
isochelas about 22/* long, which may be foreign, yet several species of 
Mycc^e are recorded with such microscleres in addition to the typical 
amoschelas. That they and the toxas may not be proper is indicated 
by the finding of a few such obviously foreign spicules as some 
plesiasters, tylotes, and short renierid oxeas, but the isochelas are 
•quite numerous. The surface of this specimen is also notably dif- 
ferent, in having a distinct oscule 4 mm in diameter and definite con- 
tractile dermal pores, one to three to each square millimeter of 
surface. 

MTCiXE UAG6mmEI> de Lanbenfels 

Myoale macffinitiel db Laxjbenitels, 1930, p. 26. 

Holotype.—V.S.TSM. No. 21471; B.M. No. 29.8.22.a. 

Type locality — ^Elkhorn Slough (intertidal) on the east shore of 
Monterey Bay, Calif., collected by Prof. G. E. MacGinitie, March 1, 
1929. Several years ago a pile of rocks was dumped at one place in 
this area of tidal mud flats, and this sponge and a Halisareon have now 
appeared encrusting them. 

Description . — Shape, encrusting. Size, less than 1 cm thick. 
Patches mostly less than 6 cm in diameter. Consistency, mediocre. 
Color in life and when preserved, drab. Oscules, not evident. Pores, 
about 30/t in diameter and about 70/i from center to center. Surface, 
superficially smooth. 

Ectosomal specialization, a dermal membrane; very thin, detach- 
able, fleshy, contains spicules in confusion. Endosomal structure, 
« crumb-of-bread,” with fibers; little or no reticulation is present. 
Principal, or ascending, fibers 70/* to 100/* in diameter, cored by many 
spicules, but with little spongin. Below the surface they expand in 
brushes, the most divergent spicules being actually within the dermis. 

Principal spicules, subtylostyles (fig. 36, J.) ; size, 9/* by 250/* to 
10/* by 280/*. First microscleres, palmate anisochelas (fig. 36, 5) ; 
length, 30/1 to 36/*, often in rosettes. Second microscleres, palmate 
anisochelas (fig. 36, O ') ; length, about 13/*. Third microscleres, toxas 
(fig. 36, D) ; length, 45/* to 75/*. Fourth microscleres, sigmas (fig. 
36, E) ; length, 60/* to 75/*. The microscleres are distributed generally 
throughout the flesh. The toxas are very rare. 

Remachs. — ^The nearest relatives of this species seem to be the 
flfjircoZeTrMtciZeTiiaBowerbank, 1866, from Great Britain (recorded by 
Hentschel in 1912 from Australia), and Mycale aegagropUa Bower- 

• B&xBed for Prof. G. E. MAcGinitiO) of Slsuford University, wlio discovered this sponge. 
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bank, 1866, from Great Britain. M. TnaoUmta differs in having enor- 
mous toxas. M. aegagTofiloi differs in that its megascleres, sigmas, and 
tosas are 15 to 50 per cent larger than in macgmitiei. Were one to 
synonymize those two, maoginiti&i would fall as a third synonym. As 
long as the two mentioned are retained as separate species, maogim- 
tiei should also stand. Bowerbank put macUenta in Egmeniaoidon, 
aegagropiLa in Desmaddon; and Gray, 1867, made a genus Aegagro- 
phUa for the latter. Some recent authors, especially Wilson, 1925, 
synonymize maoUenta with aegagropila. On the other hand, Hent- 
schel, 1913, gives data that seem to me adequate demonstration of 
sufficient difference to warrant retaining most of the present species 



Figueb 36, — Mycale maegiMtiei de Laubenfels, X SOO 


of Myccie for our convenience in discussing them, if for no other 
reason. The differences between these others and majogimtie% though 
not great, when taken in conjunction with the geographical loca- 
tions, make it seem advisable to retain it and them as distinct species. 

Genus PARESPERELLA Dendy 

PABESPEBELLA PSILA de Laubenfels 
Paresperella psila de Latjbenfels, 1930, p. 26. 

Holotype.—U.S.'NM. No. 21478; B. M. No. 29.8.22.38. 

Type locality , — ^Monterey Bay, Calif., trawled by Prof. T. Skogs- 
berg, on March 30, 1929, depth 15 meters. I f oimd one other specimen, 
beachworn and macerated, in the wrack at Hopkins Marine Station, 
March 20, 1929. That the species may be moderately common is 
indicated by the frequency with which one notes the distinctive 
serrated sigmas in sponges having obviously foreign spicules. There 
is this much evidence to indicate its occurrence also in southern 
California. 

Description, — Shape, amorphous to massive. Size, 3 cm high, 
5 cm in diameter. Consistency, between spongy and fragile. Color 
in life and when preserved, pale drab. Oscules, not evident. Pores, 
50^ to 200/4 in diameter ; abundant. Surface, superficially smooth. 

Ectosomal specialization, a dermal membrane, about 20ft thick. 
It is fleshy, detachable, and contains abundant tangentially placed 
spicules of all the sorts characteristic of the species. Endosomal 
structure, “ crumb-of -bread,” with very evident threadlike fibers. 
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Very few of the large sigmas are found in the endosome. Ascending 
fibers, 100/t to 300/4 in diameter, cored by the styles. 

Principal spicules, subtylostyles (fig. 37, A) ; size, about 10/4 by 
ilO/e. First microscleres, giant serrated sigmas (fig. 37, B) ; length, 
about 210/4 to 265/4. Second microscleres, sigmas (fig. 37, (7) ; length, 
about 40/4 to 45/4. Third microscleres, palmate anisochelas (fig. 37, 
I?); often in rosettes; length, 32/4 to 38/4. Fourth microscleres, 
palmate anisochelas (fig. 37, B) ; length, 16/4 to 17/4. 

RemmTes. — ^Hentschel (1913) in his summary of the genus Mycoile 
includes Paresperdla (Dendy, 1905, p. 162, type species P. serraio- 
hamata), but I hesitate to drop Dendy’s genus without further 
.study. The size of the sigmas can not be used, it is true, for all 
grades occur intermediate between the giant ones of Paresperella 
and the iypical small ones of Myodle^ but the serration may be a 
distinctive difference; and for the present, I propose to use it as 



Figure 37 . — Pareaperella pslla de Laubenfels, X 300 


distinctive of Paresperella, retaining this genus. The only sponge 
having spicule measurements at all dose to those of psila is MyoaH'e 
fasoifilmla Topsent, 1904, from the Azores, but its megascleres are 
polytylote, it has raphides, and its large sigmas not serrated. Lambe 
(1894, p. 130) records a sponge from Vancouver Island, British 
Columbia, as EspereUa serraiohamata Carter, but it is quite distinct 
from psUa and is not certainly correctly identified with Carter’s 
^ecies. As compared to psUa, it has much smaller (335/4) mega- 
sderes, smaller (157/4) macrosigmas, lacks the smaller anisochelas, 
and has toxas, which psUa lacks. 


Genus ESPERIOPSIS Carter 

ESFEBIOFSIS OBIGINALIS de Lanbenfela 

Etperiopsis orifiimUs wi hAxjsmmLS, 1930, p. 27. 

U.S.N.M. No. 21441; B.M. No. 29.8.22.54. 

Type locality. — ^Pacific Grove, Calif., July 2, 1926, intertidal, col- 
lected by me. The species is common in this vicinity. At first I 
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confused it with OpKLitaspongia permaia (which see) ; but in addi- 
tion to the differences between the sponges there is also a difference 
in the habitat, the two overlapping little if any. As noted elsewhere, 
pewmba occurs nearer high-tide mark than any other sponge of 
which I know, usually on the sides of bowlders beneath pendant 
seaweed. E. origmcMs occurs very near low-tide mark and also be- 
low it, usually underneath stones. It also grows loose and unat- 
tached or on coralline algae. It is moderately common in central 
California, and on March 14, 1926, I found several small patches 
of this species encrusting rocks intertidally at Laguna Beach. 

Description. — Shape, massive. Size, 2 by 3 by 7 cm. Consistency, 
stiff, slightly compressible. Color in life, light brownish red; pre- 
served, pale drab. Oscules, round, not raised; diameter, up to 2 cm. 
The oscules are largest and most frequent where the sponge is 
thickest. One small, undamaged specimen brought into the labora- 
tory, July 2, 1926, exhibited strong oscular currents, tall transparent 
protoplasmic “chimneys” being thrown up above the surface by 
the force of the stream. They were contractile, at times reducing the 
size of the actual opening to far less than that of the canal or cloaca 
below, without shortening much if at all. In this sponge the doacal 
tubes were about BOO/i in diameter, and the chimneys raised also 
about SOOjn above the surface. Pores, not evident; clearly they must 
be exceedingly minute. Surface, superficially very smooth. 

Ectosomal specialization, a dermal membrane only 2/i to 5/i thick; 
detachable, fleshy, contains probably but one cell layer and seemingly 
no spicules. Endosomal structure, a very regular reticulation of 
strong fibers perpendicular to the surface, containing a little spongin 
and many rows of styles, points almost always toward the surface. 
The connectives are merely single spicules, however, but placed 
almost as symmetrically as the rungs of a ladder. Histological de- 
tails : The subspherical flagellate chambers are about 30/» in diame- 
ter. Ascending fibers, 25/t to Z5fi. in diameter and about 150/i apart. 
Accessory, or transverse, fibers, single spicules only. 

Principal spicules, subtylostyles (fig. 88, A, B ) ; size, 12/t by 150/4 
to 13/4 by 155/4. Microscleres, palmate isochelas (fig. 38, 0, D)\ 
length, 13/4 to 16/4. 

Remarhs. — Comparison between this species and OpMUasponffia 
pmnasta is interesting. Neither is typical of the genus in which it is 
now placed, and either could be shifted over to the other genus with- 
out violence. The two species are easily separated when the micro- 
scieres are to be found, however, as the one has only chelas where the 
other has toxas. E. origiruMs has also much smaller magascleres. 
The colors are not quite the same, origimMs having a rather brownidi 
tinge where petmaia is clear bright red. 
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This differs from typical Espeviopsis in lacking sigmas. The very 
symmetrical ladder structure is a bit unusual, though isodictyal struc- 
ture and fibrous structure are common in this genus. The dermis is 
typical. The closest relative seems to be Esperiopsh gldher Br0nd- 
sted (1924, p. 141) from New Zealand, which has exactly the same 
architecture, but longer styles (up to lO/i by 370/x), and has three 
sizes of sigmas. 



Figueb 38. — Eaperiopsis origimlis de Laubenfels: Portion of 
tlie skeleton. A, Maximum size of the megasclere; B, small 
size of the megasclere, probably immature; 0, D, micro- 
scleres. X 1,333; others, X300 

€^nus WILSA * de Laubenfels 

WUsa may be defined as of the subfamily Mycalinae, for sponges 
with smooth monaxon megascleres, palmate isochelas and forceps, 
typically with macrosigmas as well as sigmas of the more usual size. 
Genotype: WUsa hymena, 

WILSA HYMENA de Laubenfels 
WiUa Tiymena de Laxtbeniels, 1930, p. 27. 

EcHotfpe.—TJ.S.'SM. No. 21615; B.M. No. 29.8.22.62. 

Type loadHty. — ^Monterey Bay, Calif., May 9, 1929, depth 700 
meters, collected by E. F. Ricketts. The one specimen was on the 


* Named for Prof, H. V. Wilson, of the University of North Carolina. 
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macerated skeleton of a dictyonine hexactinellid sponge, and was in 
intimate contact along one edge with Lissodendoryte kyma (which 
see). 

JOeSGription. — Shape, encrusting. Size, 5 by 18 mm in area; the 
depth can not be measured, as the sponge penetrated into the macer- 
ated dictyonine skeleton on which it was growing. Consistency, 
fragile. Color in life and when dry, pale drab. Oscules and pores, 
not evident. Surface, superficially smooth. 

Ectosomal specialization, a dermal membrane; fleshy, detachable, 
about 30/i to 70/t thick, containing abundant macrosigmas. Endoso- 
mal structure, the endosome is so blended with the hexactinellid 
skeleton that its proper structure can not be ascertained. 

Principal spicules, smooth styles (fig. 39, A ) ; size, 10/* by 330/* to 
15/1 by 600/*. First microscleres, palmate isochelas (fig. 39, D)\ 
length, 17/t to 20/*. Second microscleres, giant sigmas or macrosigmas 



(fig. 39, B ) ; length, about 250/*. Third microscleres, sigmas (fig. 39, 
0 ) ; length, 55/* to 75/*. Fourth microscleres, forceps (fig. 39, E ) ; 
length, lO/i to 12/*. 

Remoff'ks . — ^Practically all that can be obtained for this interest- 
ing sponge is of the nature of ectosome. It contains some tornotes 
and a very few arcuate chelas, obviously from its neighbor L. kyma. 
It is packed with the macrosigmas, has but few of the microsigmas, 
moderate quantities of the palmate isochelas, and rather numerous 
forceps. These latter appear smooth with less resolving power than 
0.96 numerical aperture, and even with the utmost care only the very 
faintest traces of spination can be discovered, but very small spines 
are certainly present. The deeper portions contain a few scattered 
styles as mentioned, but no scheme of their arrangement could be 
discovered. 

The closest relative of hymena is clearly Lundbedr’s Espetiopsis 
forcipvda (1905, p. 17), which should also be placed in the genus 
"Wtlia. Its styles are 840/* to 680/*; its macrosigmas only 83/*; its 
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microsigmas only 30/i; its chelas are much larger (38/t to 50/*) and 
more nearly arcuate than those of hymencA; its forceps are larger 
(IT^i) and much more clearly spined. 

Some authors (see Topsent, 1928) would regard the presence of 
forceps as of little taxonomic value. Such conclusions as this are 
probably correct, but until an extensive revision of the phylum is 
carried out, consistently eliminating the very numerous genera 
founded on such bases, it is only consistent to continue using such 
criteria. Topsent himself continues to found many new genera 
based upon peculiarities of microscleres. I think he is quite justified 
in this on the grounds of expediency, and I follow this action of his 
rather than his suggestion that would lead to making Esperiofsis 
a genus of a size so large as to be unwieldy. 

Family COELOSPHAERIDAE Hentschel 
Genus ASTYLINIFER Topsent 

ASTTUMIFEB ABNDTI'’ de LanbentelB 

AstyUnifer ( f) arndti de Lattbenvbxs, 1930, p. 27. 

TJ.S.N.M. No. 21435; B.M. No. 29.8.22.4. 

Type locality . — ^Point Pinos, near Pacific Grove, Calif., inter- 
tidal, July 8, 1929. Several other specimens were secured the salne 
day in the same general locality, where the species seemed definitely 
to be a new arrival, frequent earlier searches over a period of some 
five years having failed to yield this sort of sponge. 

Description. — Shape, encrusting. 
Size, 0.4 to 1.3 mm thick; several 
centimeters in diameter. Consist- 
ency, mediocre. Color in life, some 
specimens ocher-yellow, others with 
purple areas, and some halfway 
between the two colors present and 
appearing brown. Preserved speci- 
mens are drab. Oscules and ]> les, 
not evident. Surface, super.’.oially 
smooth. 

Ectosomal specialization not discernible. Endosomal structure, 
predominantly protoplasmic with scattered fascicular bundles of 
tylotes, often, but not always perpendicular to the surface. At the 
very base are a few acanthotylostyles perpendicular to the sub- 
stratum. 

Prindpal spicules, tylotes (fig. 40, A), 3/i by MOju. to 4ja by 145/*. 
Eehinating spicules, acanthotylostyles (fig. 40, CX), 8/* by llOju to 9/* 


£9 

A 



PiauRB 40 , — Astylinifer amdti Oe Laub- 
enfels, X 300 


* Named for Prof. Waltber Amdt, of tbe University of Berlin. 



AEr.4 SPONGES OF OALIFOENIA. — ^DB LA.TTBENFELS 75 

by 130)«. Microscleres, rhaphides (fig. 40, 5) ; size by 95/* to 1/* 
by 140/*. 

RcTnarks. — The other member of this genus, A. flanus Topsent 
(1927, p. 9), has tylotes of double the measurements of those of 
a^ndU and a few toxas in addition to diactinal rhaphides. As a mat- 
ter of fact amdti is very close to the genus Hymedesmia from which 
it may be derived. It is interesting to compare it to HyTiMnam/pMas- 
tra cymoGryfta from the same general locality. A. arndti has much 
smaller acanthotylostyles, which further play a very insignificant 
part in the sponge as a whole, the bulk of it having only tylotes. In 
cyanoerypta the tylotes are more distinctively just dermal spicules, 
and, of course, there are the yery peculiar microscleres. A further 
noteworthy difference is in the shape of the ends of the tylotes, which 
in amdti are ball-like, nearly spherical; in cymocrypta they are 
elongate-oval with hastate terminations. 

Family MYXILLIDAE Topsent 
Genus LISSODENDORYX Topsent 

LISSODENDOBTX ETStA. de lAnbenfels 

Jjissodendoryx kyma de LAOTEGsrEas, 1930, p. 27. 

.ffoZoiype.— U.S.N.M. No. 21511; B.M. No. 29.8.22.60. 

Type loccdity, — ^The one specimen was growing on the macerated 
dictyonine skeleton collected by E. F. Bicketts, on May 9, 1929, in 
Monterey Bay, Calif., depth 700 meters. 



Figueh 41 . — lAssodendorva hyma de Laubenfels, X 300 


Description. — Shape, encrusting. Size, 5 mm thick, 28 mm in 
diameter. Consistency, fragile and friable. Color in life and when 
dry, pale drab. Oscules and pores, not evident. Surface, super- 
ficially wavy, with the troughs about 2 mm deep. 

Ectosomal specialization, an indefinite sort of dermal membrane, 
not detachable; it is packed with tangentially placed tornotes. 
Endosomal structure, “ crumb-of -bread,” with large styles in con- 
fusion. 
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Principal spicules, smooth styles (fig. 41, 0 ) ; size, 25/i by 350/i. 
Secondary spicules, styles with spiny heads (fig. 41,5) ; size, 20/* by 
340/*. Ectosomal spicules, tornotes (fig. 41, A ) ; size, 5/* by 205/*. 
Microscleres, arcuate chelas (fig. 41, 5) ; length, 25/* to 30/*. 

Remarks . — ^This species is peculiar for having only the one sort 
of microsclere, and the disproportion between the ectosomal and 
endosomal spicules is not common. 

Similar species of this genus are reported from all parts of the 
world. 

USSODEMDOBTX NOXIOSA de Lanbenfda 
Utso&mdoryx nowiosa. db LAnBBisnBm.s, 1930, p. 27. 

Eolotyfe.—V.Q2SM.. No. 21467; B. M. No. 29.8.22.14. 

Type locality . — ^Pacific Grove, Calif., intertidal, July, 1925, col- 
lected by me. This species is very abundant in the Monterey 
region, growing in a variety of situations in the intertidal zone, but 
most frequently in crevices or under rocks. 

Description. — Shape, amorphous. Size, at least 10 cm high and 
16 cm in diameter. Consistency, spongy. Color in life, yellow; pre- 
served much paler, nearly colorless. Oscules, there may or may not 
be present surface openings or depressions of very irregular size 
and shape, which may or may not be oscules or pores or neither or 
both. Pores, see remarks above. Surface, primarily smooth but 
with more or less abundant irregularities in the form of both lumps 
and pits. 

Ectosomal specialization, a dermal membrane, about 30/* thick; 
so contractile that it is difficult to study the afferent and efferent 
openings. It is in places easily detachable, but upon removal it 
contracts so vigorously as to preclude satisfactory study. Else- 
where it is very difficult to remove it. Apparently it contains few 
megascleres, the dermal spicules being employed to support it. 
After its removal the interstices of the endosomal reticulation are 
exposed with here and there irregular larger apertures. Endosomal 
structure, “ crumb-of -bread,” with a dense isodictyal reticulation of 
the styles; meshes usually triangular. The styles are often side by 
side, so placed as to outline chambers with walls having some re- 
semblance to those of old-fashioned log cabins. 

Principal spicules, styles (fig. 42, 5, Q ) ; size, 10/* by 180/* to 12/* 
by 200/*. These styles almost always have about two to four rather 
large spines; occasionally they have as many as six or eight, and 
also a few are entirely smooth. The spines are rather more often 
to be noted on the heads than on the shafts. Very tbin forms of 
both sorts of megascleres are met with, probably immature stages 
(fig. 41, D) . Ectosomal spicules, tylotes (fig. 42, A) ; size, 4/* by 180/* 
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to 5/i by 200 ^ 1 . First microscleres, arcuate chelas (fig. 42, F ) ; 
length, 28/* to 33/*. Second microscleres, contort sigmas (fig. 42, F ) ; 
length, 32/* to 40/*. 

Remarks. — ^Many species of LissodenAoryx have been described as 
of MyxUla, and many differ from one another but slightly. Two 
Myxillas, properly to be transferred to Lissod&ndoryx^ described by 
Lambe from the west coast of Canada, particularly merit comparison 
to noxiosa. The first is laounosa (1892, p. 70), which differs from 
noxiosa in having hastate dermal spicules twice the thickness of those 
in the California species; it 
has styles very similar but 
with practically no spination, 
somewhat larger chelas, and 
smaller sigmas. The second 
is 'jirma (1894, p. 122), which 
has dermal spicules shaped like 
those of noxiosa, but twice as 
thick, and styles about twice 
as large (up to 19/* by 366/*) , 
and with no spines at all. Its 
chelas and sigmas are each 
much larger than in noxiosa, 
but quite noteworthy for their 
similarity in shape. 

The styles of noxiosa are peculiar in having a few large spines, 
there being usually either smooth styles, or styles with many small 
spines, or many large ones. The most striking characteristic, how- 
ever, is the strong, offensive odor of noxiosa. I am familiar with 
one other Lissodendoryx in the living condition (a West Indian 
form) ; that has a pungent odor, seemingly the same. In view of 
the supposed close relationship of Lissodendoryx with MyxiUa, it is 
interesting to note that none of the Myxillas I have known in the 
living state had this odor. The odor may not be proper, however, 
as in 1929 I found two specimens of this species that lacked it. 

LISSODENDOBTX BEX de Lanbenfels 
Lissodendoryx rex db LAUBBiiraLS, 1930, p. 27. 

U.S.lir.M. No. 21512; B.M. No. 29.8.22.63. 

Type loeodity. — ^This sponge was growing on the macerated skele- 
ton of a dictyonine sponge collected in Monterey Bay, Calif., depth 
700 meters, by E. F. Eicketts, on May 9, 1929. 

Description . — Shape, massive. Size, 2 cm high, 3 cm in diameter. 
Consistency, fragile. Color in life and when dry, drab. Oscules, 
not evident. The exhalent openings presumably were toward the 




Db 



Figure 42 — Lissodendoryx noxiosa de Lauben- 
fels, X300. F, row of chelas, one at right 
nearly in end yiew 
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concavity of the macerated hexactinellid on which this species grew, 
and therefore impossible to study. The bulk of the sponge was on 
the outer (convex) part of the hexact, but it ramified extensively into 
the dictyonine framework. Pores, not evident. Surface, super- 
ficially smooth. 

Ectosomal specialization, a dermal membrane; very thin, detach- 
able, fleshy. The dermis contains many of the sigmas, and a few 
scattered tangential tornotes, and is held up and away from the en- 
dosome by numerous fascicular bundles of the tornotes, perpendicular 
to the surface. The Lissodendoryx with which I am familiar in the 
West Indian region has just such an ectosomal structure. Endosomal 
structure, “ crumb-of -bread,” with scattered styles, most of which 
have their points toward the surface. 

Principal spicules, styles (fig. 43, B) ; size, about Ifija by 570/a. Ec- 
tosomal spicules, tylotes (fig. 43, 4) ; size, about 7 fihj 280ja. Micro- 
sderes, sigmas (fig. 43, 0) ; length, 50p. to 65ju. 



Figueb 43. — lAssodend/oryss rex de Laulienfels, X 300 


Remarhs. — Generic allocation of this sponge is very difficult, even 
for a sponge. The ectosome is typically Lissodmdoryx and so are the 
sigmas, but the complete absence of chelas makes one doubt that this 
genus is the proper one to use. Smooth styles in the endosome are 
also characteristic of Lissodendoryx, but not styles so much larger 
than the ectosomal spicules, and the structure is radically different. 
Lhsodendoryx should have monaxons in compact and nearly isodic- 
tyal reticulation; this sponge has the mycalid structure of many 
Biemnas. Biemma has similar spiculation, moreover, except for the 
special dermal spicules, so this could be described as a Bierrmn with 
the ectosome of a Lissod&ivdoryx. One might erect a new genus, but 
in view of the scarcity of specimens on hand I regard such action as 
not at present called for. 

liundbeck (1905) would make the distinction between MyxWai, and 
Lhsod&ndoryx that the former has anchorate chelas, the latter arcu- 
ate or palmate. Where the dielas occur this is doubtless the best line 
of demarcation. In this aberrant form lacking the chelas, however. 
Lissodendoryx is chosen because, as Lundbeck notes, it usually has 
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smooth principal spicules as against MyxHZa^s usually spiny principal 
spicules. Topsent separated Lissodendoryx originally on just this 
difference. 

Genas MYXILLA 0. Schmidt 

MYXILLA AGENNES de Lanbenfds 
Mymlla agennes db LAUBEisrFELS, 1930, p. 27. 

Solotype.—V.SJ^M, No. 21415; B.M. No. 29.9.30.14. 

Type locality . — ^The one specimen was collected February 16, 1924, 
hj the -University of Southern California at Point Fermin near San 
Pedro, Calif., intertidal. 

Description. — Shape, amorphous. Size, 25 mm high, 30 mm in 
diameter. Consistency, mediocre. Color in alcohol, drab. Oscules 
and pores, not evident. Surface, superficially very lumpy. 

Ectosomal specialization, a dermal membrane; this is to 60/ji 
thick, not readily detachable, fleshy, and contains almost no spicules 
at all, but those present are tornotes. Endosomal structure, crumb- 
of -bread,” with very numerous spicules, often in confusion, but oc- 
casionally in vague isodictyal reticulation, and again sometimes in 
ascending plumose col- 
umns ending in surface 
protuberances. 

Principal spicules, 
styles usually curved or 
bent and usually quite 
smooth, but now and 
then with a few spines. 

Size, 7/1 by 155 /a to 10/x 
by 175/x. There are a 
very few about twice 
this size that may be 
foreign. There are also many forms barely Ifi or 2/* thick, which 
seem to be developmental stages of those mentioned above (fig. 44, 
5, 0 ) ; size, 7jw, by 155/i- to 10/x by l75/i. Ectosomal spicules, tornotes 
with ends microspined (fig. 44, J.) ; size, 4ju. by 145/4 to 4/i by 165/4, 
rare. First miscroscleres, anchorate chelas (fig. 44, Z>, F ) ; length, 
about 27/4, rare. Second microscleres, sigmas (fig. 44, E ) ; length, 
30/4 to 86/4, rare. 

Remarks. — ^This species is remarkable for the almost total loss of 
all but the styles, and on them of the almost total loss of the char- 
acteristic spination. The typical Myxilla structure is also almost lost. 
On the other hand, all the items are there, though in reduced quan- 
tity; a few characteristic dermal tornotes properly placed, a few 
spines in the endospicules, a few characteristic anchorate chelas, a few 



PiGUKB 44. — Myxilla agennes de Laubenf els ; side 

view of an anchorate chela, X 1,333 ; others, X 300 



80 


PEOCEEDINGS OP THE NATIOITAL MUSEXJM 


TOL. 81 


sigmas, and bits of the isodictyal reticulation. A little further re- 
duction and one would have a which like most every 

simple sponge genus is probably polyphyletic. 

MTSHiLA PARASITICA Lunbe 

Myxilla parasitica Laubb, 1893, p. 31. 

Holotype. — In the Museum of the Geological Survey, Ottawa, 
Canada. 

Type locality. — ^The west coast of Canada. 

Material examined. — One specimen was collected January 11, 1926, 
in the south end of Monterey Bay, Calif. The University of South- 
ern California collected three : One on April 19, 1929, at Point Fer- 
min, near San Pedro; one without locality data other than depth 30 
meters; and one without locality data other than depth 60 meters. 

Des&ripUon (U.S.N.M. No. 2141’3; B.M. No. 29.9.30.16).— Shape, 
amorphous. Size, up to 15 mm high, 5 cm in diameter. Consistency, 
firm. Color in life and when preserved, drab. Oscules, indistinct, 

liable to confusion with the 

^ ■ ^ pores. Pores, at least 200/* in 

^ ^ ^ diameter when open. Sur- 

g face, superficially very ir- 

- 71'"- regular; there are smooth 

yz-' ■— places, also even more numer- 

/i7T\ n lumps and depressions. 

ff^ If V 5b V 1 Ectosomal specialization 

|7 c i I 11 U t? obscure, doubtful. Endo- 
Vvw f'l/)// somal structure, a typical 

\y \n/y myxilloid isodictyal reticula- 

I ) Histological details: 

ijr The flagellate chambers are 

eigdbb 45 .— afpajfuo iKirosiMco Lanibe, X800 subspherical, about 25/1 in 

diameter. 

Principal spicules, acanthostyles (fig. 45, B ) ; size, 10/* by 170/* to 
15/* by 200/*. Ectosomal spicules, hastate tornotes (fig. 45, A) ; size, 
7/1 by 170/1 to 11/* by 210/*. First microscleres, anchorate chelas (fig. 
46, O) ; length, 48/* to 68/*. Second microscleres, anchorate chelas 
(fig. 46, 2)) ; length, 14/* to 18/*. Third microscleres, sigmas (fig. 
45, E, F) ; length, 22/* to 52/*. 

Remarks. — ^The specimen collected by the University of Southern 
California differs from the Monterey specimens in the shape of the 
larger chela, its median tooth being very much smaller than the 
corresponding one in the sponge from central California. This 
variation within the species is surprising, but the agreement in other 
ways is so striking that there need be little hesitation in identifying 
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the two. The resemblance to Lambe’s sponge is not complete, but 
it is still so great that I hesitate to create a new species when 
the geographical location is so close. The principal spicules of the 
Canadian sponge range somewhat larger, and it has a distinct 
category of very short acanthostyles that I do not find in the Cali- 
fornia specimens. Lambe’s description mentions no sigmas more 
than 26/t. Aside from these items the agreement is very close. This 
species is rather close to MywHla rosacea Lieberkuhn, which is the 
type species of the genus, a Mediterranean form. 

On May 11, 1929, I collected a sponge near Pacific Grove, Calif., 
that had the megascleres and all the characteristics of M. parasitica^ 
but no microscleres. The literature contains very few references to 
mysillalike sponges without microscleres (see notes under MyxiRa 
versicolor) , so this occurrence is most remarkable. As M. farasitica 
is probably common in the vicinity, I hesitate to create a new species 
for this form, but hazard a guess that it was an aberrant growth of 
M. parasitica. It was crowded with embryos, ovoid in shape, about 
20Q/i in diameter. 

MTXILLA VEBSICOLOB Topsent CALIFOBNIANA, new variety 

Holotype. — ^U.SJS'.M. No. 21474; B.M. No. 29.8.22.20. 

Type tocaUty. — ^Laguna Beach, Calif., intertidal, March 14, 1926, 
collected by me. 

Description. — Shape, amorphous. Size, 15 mm thick, 5 cm in 
diameter. Consistency, fragile. Color in life and when preserved, 
pale drab. Oscules, not evident. Pores, not evident. Surface, 
superficially tuberculate. 

Ectosomal specialization, a dermal membrane; very easily de- 
tachable, fleshy, containing abundant tangent tylostrongyles. En- 
dosomal structure, collenchjunatous, with spicules in tracts and 
others in confusion. Histological details: About 90/t below the sur- 
face was a layer of very dark cells, which may have been algae. 
Principal, or ascending, fibers about 40/* in diameter, cored by 
abundant styles. 

Principal spicules, smooth tylostyles (fig. 46, .S) ; size, 8/t by 265/t 
to 12/1 by 260/1. There are also a few acanthostyles about 7/i by 150/* 
(fig. 46, A). Ectosomal spicules, tylostrongyles (fig. 46, Z>, E) ; 
size, 4/1 by 240/i to 8/i by 235/i. Interstitial spicules, tylostrongyles, 
just like the dermal, are found also scattered through the flesh. 

RemarTes. — ^The nearest relative of this form seems to be MymUa 
versicolor Topsent (1898, p. xli), from Banyuls, France (on the 
Mediterranean coast), which differs in having much larger (400/i) 
endosomal tylostyles, more so and more usually spined, and in show- 
ing a variety of colors not yet found in the Californian form. 

107704r-32 6 
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Similar species of this genus are reported from nowhere else, the 
complete absence of microscleres being noteworthy. 

As noted under Mi/xUla parasitica, I collected anollier myxillid 
sponge in California with no microscleres, rather clearly an aberrant 
form of a common local species. MyxiCla vec'sicotor seems the only 
member of the group definitely attended with such a deficiency, and 
equally well marked by the peculiar dermal spicule. 


c 



PiGUEB 46. — Myooilla versicolor Topsent californiana, n('W variety, 
X 300. Oj problematical spicule, probably a very early stage of 
the megascleresi, perhaps aa uucounnon mlcrosclere (a rhaphlde) 


In M. versicolor calif omiana the dermal spicules are also numerous 
in the endosome, and the typical MyMla reticulation is lacking. 
This latter may or may not be true for the Mediterranean form, all 
of Topsent’s specimens having been very thin incrustations. 

Genus lOPHON J. E. Gray 

lOPHON CHELIFER Ridley and Dendy CALIFORNIANA, new variety 

Eolotype.—V.S.'NM. No. 21401; B.M. No. 29.9.30.7. 

Type loedlity. — A handful of fragments of this sponge was 
dredged by the University of Southern California on December 
27, 1916, south of San Pedro, Calif., depth 48 meters. 

Description. — Shape, amorphous. Size, the largest fragment is 
about 2 cm in diameter; the size of the complete sponge (colony) 
can not be ascertained. Consistency, fragile. Color in alcohol, 
very dark brown. Oscules, very irregular; diameter, about 1 mm. 
Pores, minute. Surface, superficially very lumpy and irregular. 

Ectosomal specijdization, a dermal membrane; it is fleshy, not 
easily detachable, and contains few spicules. The tylotes are 
bundled irregularly at or near the surface. Endosomal structure, 
“ crumb-of -bread,” with a dense myxiUoid isodictyal reticulation of 
acanthostyles, cemented together by a small quantity of spongin at 
the nodes. 

Principal spicules, acanthostyles (fig. 47, J.); size, 12/i by 26% 
to ISft by 290/1. Ectosomal spicules, tylotes with heads microspined 
(fig. 47, O ) ; size, 6/i by 250/n to 8/i by 240/i. Interstitial spicules, 
.smooth styles (fig. 47, B) ; about 3/i in diameter; they are probably 
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developmental stages of the principal spicules. First microscleres, 
palmate anisochelas (fig. 47, G) ; length, to 33/i. Second micro- 
pclere, bipocillates (fig. 47, E ) ; length always very close to 15/t, the 
shorter illustrations in the figure being end views. 

Remarks . — This form differs from the typical species in having all 
its spicules, except the palmate anisochelas, somewhat smaller. 

Lambe (1893, p. 30) describes sponges from the Pacific coast of 
Canada as lophon chelifer, which should be regarded as synonymous 
with the new variety. Wilson (1904, p. 143) records sponges from 



c 



PiGUEE 47 . — lophon chelifer Ridley and Bendy caUfomiana, new variety : 

X 1,333 ; others, X 300, P, above and b^ow, spicules more sug- 
gestive of ancborate cbelas than of bipocillates. Such series as this, 
very easily noted in microscopical preparations of lophon, point to the 
pathogenic distortions of chelas 


the eastern tropical Pacific {Albatross Station 3384) as chelifer. 
variety ostiormagna. This seems not so close to the Californian form 
as Lambe’s. The type of the species is from snbantarctic waters 
(Bidley and Dendy, 1886, p. 349). 

Genus TEDANIA J. E. Gray 

TEDANIA TOPSENTI* de Laubenfcl* 

Tedania topsenti pe Laxjbenfeoos, 1930, p. 27. 

Holotype.—{]B.lSM.. No. 21490; B.M. No. 29.8.22.2. 

Type locality . — Just below low-tide mark at Pescadero Point, near 
Carmel, Calif., July, 1926; the holotype and several other specimens 
were all collected by me. 


• Named for Prof. Emile Topsent, of the University of Strasbourg. 
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Descriftion. — Shape, massive to encrusting. Size, up to 3 cm thick 
and more than 3 cm in diameter. Consistency, spongy. Color in 
life, reddish orange; preserved, very pale drab. Oscules, diameter 
0.8 to 1.1 mm. Pores, not evident. Surface, superficially amo<ith 
with numerous tubercles less than 1 mm high. 

Ectosomal specialization, a dermal membrane; it is exceedingly 
thin and difficult to detach intact, and it contains tangentially placed 
tornotes. Endosomal structure, “ crumb-of -bread,” with spicules in 
confusion. When collected the numerous embryos were conspicuous 
by their bright red color; they were subspherical and 220^ to 270j« 
in diameter. Histological details; The flagellate chambers are sub- 
spherical, 32/1 to 40/t in diameter. 

■ Principal spicules, subtylostyles (fig. 48, B) ; size, about 11/4 by 
250/1. Ectosomal spicules, tylotes (fig. 48, A) ; size, about 8/t to 
200/4. Microscleres (?), rhaphides (fig. 48, (7); size, about 2/4 by 
180 / 4 . 



Figure 48 , — Tedania topsenti de Laubenfels, X300 


BemarJes. — ^As compared to the other local Tedanioi, T. tox^icalh, 
this form differs markedly in general appearance and color. It 
has fewer and thicker rhaphides; its endosomal subtylostyles are 
half again as thick; and the shape of the dermal tornotes of topsenti 
is quite peculiar. They are notable for the swollen shape of the 
central part of the shaft. The spicules here called rhaphides are 
not at all the rhaphides typical of the genus Tedcmia, but instead 
are possibly merely very young forms of the two sorts of mega- 
scleres. The general structure, however, and the spiculation of der- 
mal tornotes over smooth styles are by definition Tedmia. One 
isochela was found in a boiled-out spicule preparation, but several 
other similar preparations were made and they and several sections 
of the sponge itself were studied very carefully without the dis- 
covery of any more; it was doubtless foreign, but its occurrence 
should be recorded in view of the faint suggestion of resemblance 
to LissodemBoryae. One might use KiThpcHrielda but for the very 
distinctive architecture of the one species {K. va/riolosa) of that 
genus. 
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TEDANIA TOXICALIS de Lanbenfels 
TedaMa towicalis de Laubenpels, 1980, p. 27. 

Holotype.—U.S.'NM, No. 21492; B.M. No. 29.8.22.24. 

Type locality . — ^Point Pinos, Pacific Grove, Calif., intertidal, 
July, 1925, collected by me. In 1925 this species was abundant 
in one place and about a dozen specimens were collected, all within 
a range of a few square meters. In 1926, only a few specimens were 
observed at the same place, and at no time have I found any in any 
other locality. 

This species was found associated with PhyllospaMx, growing 
around the bases of the stems of this seaweed. 

Description. — Shape, massive; a compound of smoothly rounded 
parts resembling masses of foam or froth. Size, 3 cm high, 5 cm 
in diameter. Consistency, softly fragile. Color in life, brownish red ; 
preserved, very pale drab. Oscules, not readily made out, as the 
surface has numerous pits, from 1.5 to 3 mm in diameter; some of 
these may be due to seaweed that grew through the sponge, others 
but “ blind ” depres- 
sions, others oscules, ' ' 

and some of the small- c-' ^ 

er may be large in- 
halent apertures. 

Pores, not evident. 

Surface, superficially 

smooth with numerous js'igvkb 4Q.—Tedama tomcalia de Laubenfels, X300 
cavities as noted above, 

Ectosomal specialization, a dermal membrane; this is fleshy, 
detachable, about 20/x. thick, and contains tangentially placed 
tjdotes. Endosomal structure, “ crumb-of -bread,” with numerous 
cavities about 1 mm in diameter surrounded by spicules tangent to 
their periphery, and in places vague tracts of spicules. Principal 
tracts about 30/x in diameter. 

Principal spicules, subtylostyles (fig. 49, B ) ; size, 2fA by 100ft 
to 7ft by 200ft. Ectosomal spicules, tylotes (fig. 49, J.) ; size, 8/t by 
200ft to 14ft by 200ft. Microscleres, smooth rhaphides (fig. 49, G ) ; 
size, about %ft by 160ft. 

Remarks . — ^This is sharply marked off from most species of the 
genus by the tylote nature of its parenchymal monaxons. It has 
another striking character, its evident toxic nature, which may or 
may not be present in other species, as most lack descriptions of their 
characteristics when freshly collected. If a specimen of it be 
placed in a bucket with other living sea animals, as for example, 
fish, crabs, mollusks, and worms, in an hour or less they are ob- 
served to die, while in controls lacking the sponge they survive. 
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This is interesting enough to warrant much further investigation, 
hut since 1926 I have been unable to locate any more examples of 
this species. 

Genus TBDANIONE WUson 

TEDANIONE OBSCURATA dc Lawbenfols • 

Teduflione otsourata db Latjbbnfbils, 1930, p. 27. 

Eolotype.—V.^.'SM. No. 21494; B.M. No. 29.8.22.25. 

Type locality . — ^The one specimen is from my personal collection, 
taken at Point Pinos, Pacific Grove, Calif., July, 1925, intertidal. 
It was completely covered by a thin growth of a compound ascidian 
of the family Diademnidae. 

Description. — Shape, amorphous. Size, 25 mm high, 5 cm in 
diameter. Consistency, mediocre. Color in life and when pre- 
served, drab. Oscules, slightly less than 1 mm in diameter. Pores, 
not evident because of the overlying ascidian. Some of the open- 
ings resembling oscules may really be inhalent. Surface, covered 
as described above. 



c c 

Figure 60 . — Tedanione obsGurata de Laubenfels, X 300 


Ectosomal specialization, none. Endosoinal structure, “ crumb- 
of -bread,” with abundant scattered spicules in confusion. 

Principal spicules, tylotes to strongyles with heads miorospined 
(fig. 60, A, B ) ; size, 6ju, by 200ju, to 12fi by 300/i. Microsclere.s, rha- 
phides (fig. 50, O ) ; size, about 2ju by 80/i. 

Bemarhs . — ^In boiled-out spicule mounts one finds a few smooth 
styles, not shown in the figure. As these are very uncommon and 
do not show up in the sections of the sponge itself, they are prob- 
ably foreign, yet they deserve mention. If they are proper, this 
would be a Tectainia, having almost the entire sponge given over to 
ectosomal skeleton. Since this specimen had the ectosome proper 
replaced by the ascidian above mentioned, this is all quite puzzling. 

The nearest relative of this form seems to be T. wUsoni Dendy, 
1922, from the Indian Ocean, which differs in having all its spicules 
about half as thin as the California form ; it also had distinct tracts 
and in general a more orderly structure. It, of couirse, was not com- 
bined with an ascidian, but was a thin crust on a hexactinellid sponge. 
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Family HYMEDESMIIDAE Topsent 

Genns HTMENAMPHIASTBA de Laubenfels 

Hymenamphiastra may be defined as differing from Hymetroohota 
jn having unsymmetrical desmalike amphiasters instead of symmet- 
rical birotulates. Genotype and only species: HyrmnampMmtra 
cyanocrypta. 


HT7IIENA31PHUSTRA CTANOCBVFTA de Laabenfela 
EymenampMastra eyanocrvpta sa Latjeeneels, 1030, p. 27. 

Holotype. — ^U.S.N.M. No. 21465; B.M. No. 29.8.22.18. 

Type locoMty . — ^Point Pinos, Pacific Grove, Calif., July, 1925, col- 
lected by me. In July, 1929, 1 searched for this species, but did not 
find it. Several other investigators, however, discovered it, and ac- 
cording to their description it was in the same locality as in 1925, 
one sufficiently difficult to locate that I had missed it. Judged from 
their remarks, the colony had more than doubled in size during the 
four years elapsing. This species has an unusual habitat. There 
are numerous rounded granite bowlders piled one above the other, 
the top layer exposed only at very low tides. This top layer bears 
abundant life, but if one lifts many stones it is observed that the 
deeper ones are bare of life; they are, of course, in the dark. It was 
while investigating to see if any life at all occurred in these depths 
that this species was discovered. Though in 1925 it was foimd only 
about 60 cm below low-tide mark, in 1929, by enlarging its area, 
it had come up within 20 cm of that point. 

Description. — Shape, encrusting. Size, less than 1 mm thick but 
spreading laterally from stone to stone so that probably more than 
a square meter was covered. Consistency, mediocre. Color in life, 
rich dark cobalt blue, growing gradually paler and paler in alcohol ; 
after four years much blue remains. Oscules, not evident. Pores, 
at least 10/* in diameter; perhaps larger when expanded. Surface, 
superficially velvety. 

Ectosomal specialization, a dermal membrane only some 7/* thick, 
not easily detachable, fleshy, containing very few spicules. There 
are extensive subdermal spaces of great variation in size, some more 
than lOO/i deep. Endosomal structure, at the base of the sponge, 
where it is in contact with the substratum, there is a thin layer of 
spongin, at least 10/* thick, perhaps much more. Many of the 
acanthostyles have their heads embedded in this, very nearly per- 
fectly perpendicular to the substratum. Above this is a zone where 
some of the acanthostyles are strewn in confusion. Above this, near 
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the surface, is a zone where there are few acauthostyles, instead 
tornotes (subtylotes with hastate ends) in bundles and in confusion. 
Histological details: Some at least of the flagellate chambers are 
about 18/1 in diameter. Throughout the sponge, but especially in the 
ectosomal regions, there are abundant dark blue spiral microbes, 
4/* or 5/1 long and about i/^/t thick, very probably symbionts, and 
certainly responsible for the blue color of the sponge. Bowerbank’s 
Hymeniaffidon gelatinosa (1866, p. 222, probably a Laasosnberites) 
and a sponge, perhaps identical, which Carter (1882, p. 355) identi- 
fied as Terpios coerula, have very similar color and symbionts. Car- 
ter called these microbes Hypheotnx eoerula. Topsent (1900, p. 199) 
says that he submitted them to M. Lignier, professor of botany at 
the University of Caen, who identified them as Beggiatoa alt a var. 



Figueb 51 . — Hymenampfiiastra cyanoorypta de Laubenfels: 

X300; others, X 1,333 H, one of the peculiar miciosclorcs in end 
view 


marina Cohn. Eecent taxonomic botany does not admit any colored 
forms to the genus Beggiatoa. 

Principal spicules, acauthostyles (fig. 51, J., B ) ; size, 10/t by 76/* 
to 13/1 by 280/i. Ectosomal spicules, tornotes (fig. 51, 0 ) ; size, 3/* 
by 160/t to 3/1 by 170/*. Microscleres, amphiasters (fig. 61, D-H ) ; 
length, 10/t to 11/*. 

Bemarhs . — ^The amphiasters are located abundantly throughout 
the sponge and might be regarded as greatly modified birotulates, 
but oftenest they closely resemble desmas. In one place in this 
sponge were found some anchorate isochelas 26/* long, some others 36/* 
long, and some sigmas about 16/* long. Prom their exceedingly local 
distribution, these would seem branded as foreign inclusions, but 
they are worthy of mention in view of the indicated relationships. 

This form is obviously most clearly related to Hymetroehota 
rotvla Topsent (1904, p. 168), type species of and only species in the 
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genus. If separate genera, such as Lissodendoryx and Myxilla are 
to be established upon a distinction of chela form, the Californian 
form with its contort desmalike obscure birotulates deserves a sep- 
arate genus from Hymetroehota. E. roPula has megascleres much 
larger than those in Hymenamfhiastm, and has neat symmetrical 
birotulates of the lotrocJiotaij^Q. Eeference to the anchorate chelas 
and the sigmas found in one place in H. eycmoerypta is interesting, 
because that portion exactly answers to the description of Bower- 
bank’s Hymedesmia. Hymenamphiastra, Hymetroehota, Hymedes- 
mia, and Eymedgma are clearly very closely related. 

Genas ANAATA de Laubenfels, new name 

Awita DE La'obbneei.s, 1930, p. 27 (preoccupied). 

The genus Anaata may be characterized as of the family Hymedes- 
miidae, with smooth monaxons in the ectosome, spiny monaxons in 
the endosome, and isochelas as microscleres. Genotype: AnoMa 
spongigartina. 

ANAATA SPONGIGARTINA de Laubenfels 
Aaata spongigartina de Latibeneels, 1930, p. 27. 

Eolotype.—U.S.EM. No. 21428; B.M. No. 29.8.22.13. 

Type loeedity. — ^Pescadero Point, near Carmel, Calif., May 11, 
1929, intertidal, collected by me. At this locality is a spot, readily 
recognized from year to year, where there has been a growth of this 
sponge since 1925. It must either persist or recur regularly with 
brief absences ; the former theory appearing much the more plausi- 
ble. I know of only this one colony of this species in central Cali- 
fornia. On July 18, 1914, the University of Southern California 
collected this species on the wood piUngs of the “Long Wharf,” 
which was at Santa Monica, in southern California. Their speci- 
men resembles the type to the most minute details that I could 
observe. 

Description. — Shape, encrusting. Size, 5 mm thick and about 4 
by 10 cm in area as growing. The specimens removed were but 
portions of this. Consistency, spongy. Color in life, rich brown, 
slightly reddish; preserved, very pale drab. Oscules — spores — cra- 
terlike openings over the entire surface, about one to each four 
square millimeters. Only the one sort of opening could be observed, 
and no decision is given as to whether all are exhalent or some in- 
halent. Each crater is externally a subspherical pit about 200/i in 
diameter surrounded by sphinctrate contractile tissue. This does not 
operate so as to obliterate the pit by contraction, but as follows : At 
the rim of the crater is a palisade of very straight subtylostyles, 
points outward, about lOOfi of each extending beyond the protoplas- 
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mic structures. With contraction of the sphincter these spicules are 
tilted inward till their points almost or quite meet at an apex, cre- 
ating a conical shield or cap over the aperture. At the base of the 
chamber there is typically a constriction, so that the opening from 
it to the ramifying canals of the endosome is only about lOOjtt in 
diameter. I have never observed the complete closure of the cap 
above referred to, at the least an opening of lOOjx being left, but it 
may be assumed that upon appropriate stimulation, as perhaps by 
attempted entrance of some enemy, complete closure would be 
possible. 

Surface, superficially smooth, with projections as described above. 

Botosomal specialization, spiculous; about 100/x to 200/* thick of 
spicules (principally the straight smooth subtylostyles) felted to- 
gether exceedingly densely so there is room for but a minimum of 



Figure 52. — Anaata apongigarttna de Laubenfels, X300 


protoplasm. This makes an almost solid siliceous armor. From the 
difficulty in tearing or cutting this layer, one may guess the presence 
of spongin, but no evidence of it could be noted in sections. Endo- 
some, a rather dense protoplasmic structure, with moderately numer- 
ous acanthotylostyles, typically perpendicular to the substratum, 
points upward. Histological details : There are flagellate chambers 
up to nearly 50/i in diameter. 

Ectosomal spicules, subtylostyles (fig. 52, A ) ; size, 6/* by 190/» to 
5/t by 210/1. Endosomal spicules, acanthotylostyles (fig. 52, B, O ) ; 
size, 13/t by 115/t to 13/* by 390/*. First microscleres, arcuate isochelas 
(fig. 52, F ) ; length, 42/* to 50/*. Second microscleres, arcuate iso- 
chelas (fig. 62, E ) ; length, 23/* to 25/*. 

Remarhs . — ^The nearest relative of this spedes would seem to be 
Leptosiopsis Topsent (1927, p. 13), type species L. inaegualis. This 
has anisochelas of the anchorate type and is much subject to deforma- 
tion, thus separating that genus from Anaata decidedly. L. imte- 
■gucMs has its ectospicules often polytylote and its endospicules 
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almost twice as large as those of sfongigartma. The peculiar 
nature of the orifices of apongigcertina is most noteworthy. 

Another genus worthy of mention here is Leptosastra Topsent 
(1904, p. 194), type species L. eonstellata, which has astrose micro- 
scleres instead of the chelas. If these asters be derived from such 
deformed chelas as are found in Leptodopm^ and the chelas of 
Leptosiopsis be regarded as deformities of the symmetrical ones of 
Anaata, then these three genera might be regarded as a linear series. 
This is, of course, mere speculation. 

ANAATA BBEPHA de Laabenfela 
Aaata brepJta va Latjhenbbls, 1930, p. 27. 

Solotype.—JJ.S.'NM. No. 21427; B.M. Nos. 29.8.22.36, 29.8.22.67. 

Type looaility. — ^Pescadero Point, near Carmel, Calif., intertidal. 
May 11, 1929, collected by me. It was growing over the shell of 
a Sinmtes (a large sessile bivalve mollusk). The locality was 
about 5 meters from that of the holotype of Anmta spongigartina. 

Description. — Shape, encrusting. Size, well under 1 mm thick, 
and covering a shell about 7 cm in diameter. Consistency, mediocre. 
Color in life, salmon red ; 
dry, brownish red; in 
alcohol, pale flesh color. 

The Hirmites was full 
of minute ova and was 
extruding these at the 
time of collection. The 
sponge was exactly the 
same color as these eggs. 

Oscules. not evident. 

Surface, superficially 
smooth but following 
the very rough contours 
of the shell of the 
scallop. 

Ectosomal specialization, not discernible because of the extreme 
thinness of the sponge. The styles were very definitely dermal, how- 
ever. Endosomal structure, no order discernible (note above), be- 
cause of the thinness of the incrustation and the great irregularity 
of the substrate. 

Ectosomal spicules, styles (fig. 53, A ) ; size, 3 /a by 190/t to 3/t by 
210ft. Endosomal spicules, acanthotylostyles (fig. 53, 5) ; size, 8/i 
by 96/a to 8/a by 130/i. Microscleres, arcuate isochelas (fig. 53, 0- 
(t) ; length, 17/a to 21/t. 



PioURB 53 — Anaata Irepha de Lautienfels : A-G» 
X300; otheis, X 1,333 
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Remarks . — ^The nearest relative of this form seems to be Anaata 
spongigartina from the same locality, which differs in having a sec- 
ond (larger) size range of chelas, and much larger megascleres. 
A. hrepJuh also fails to show the very peculiar apertures of spongigau'- 
tina, perhaps because of its exceedingly thin size. Various conjec- 
tures naturally arise. Is this but an immature form of spongigar- 
tinaf Monaxon sponges are not known to show pronounced in- 
crease in spicule size with age. Are the differences due to some such 
ecological item as food, for example? "We absolutely do not know, 
and consequently, in view of the very distinct differences, I make a 
new species for this, particularly because of the distinct difference 
in chela sTiape between the two forms, a difference seldom seen within 
a species. 

Family EURYPONIDAE Topsent 

Genus EURYPON J. B. Gray 
EURTPON ASOBES de Laubenfels 

Eurypon asodes de Laubenfels, 1930, p. 27. 

TJ.S.NJM. No. 21442; B.M. 29.8.22.29. 

Tgpe locality . — ^Pescadero Point, near Carmel, Calif., intertidal, 
May 11, 1929, collected by me. 

Description. — ^Shape, encrusting. Size, 0.2 to 0.5 mm thick; 
the incrustation in the field covered a space about the size of a hand, 
but the largest specimens obtainable were about 1 cm in diameter. 
Color in life, rich yellow'; preserved, pale drab. Oscules, puncti- 
form, diameter about 100/», abundant. Pores, not evident, or con- 
fused with the oscules. Surface superficially smooth, slimy. 

Ectosomal specialization, vague. Endosomal structure, there is a 
basal layer of what seems to be spongin, in which are embedded, 
Hymedesrfda-)Ak.% the heads of acanthostyles of two sorts. There 
are larger, less spiny ones, and shorter more spiny ones. Free in 
among the protoplasmic structures are very numerous long straight 
smooth tylostyles and abundant microscleres. 

Principal spicules, acanthostyles (fig. 54, 5) ; size, 8/x by 100/*. to 
13/t by 345/t. Interstitial spicules, tylostyles (fig. 54, A) ; size, 3/«, by 
180/1 to 4/t by 250/t. Microscleres, palmate isochelas (fig. 54, G-E ') ; 
length, 3/t to 13/t. 

Remarks . — ^The nearest relatives of asodes seem to be Eurypon 
m&cToohela Stephens (1916, p. 240), where stress is laid upon the 
chelas being as small as 8/t. E. mlcrochda is from about 1,000 meters 
depth off the coast of Ireland. Its megascleres are more than, twice 
the size of those of asodes, in addition to the difference in micro- 
scleres. Another species worthy of mention here is Thiele’s Micro- 
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ciona discreta (Thiele, 1905, p. 447) from the coast of Chile. It has 
toxas as well as chelas, which latter we note are remarkably small 
.(8/t), and its spicules, other than the dermal, are much thicker than 
those in asodes. It also differs in having plumose ascending columns 
of spicules. Topsent (1914, p. 618) made this the type of his genus 
Dictyoiona. That this genus is synonymous with Eurypon may 
well be argued. 

The smaUness of the chelas of asodes is phenomenal. Very ac- 
curate measurement showed many as small as 0.0035 mm in total 
length. Whitelegge (1906, p. 471), describing Esperiopsis canaLmu- 
laia, lists chelas 0.0014 mm long, but does not speak in his text as if 
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Figdeb 54 . — Burypon aaodea de Laubenfels: A-C, X300; others, X 1,333 

they were at all marvelous ; one is very much inclined to believe it a 
misprint for 0.014 mm ; if not, that is the only instance I can find of 
smaller microscleres than these remarkable ones of Ewyfon asodes. 

Family MICROCIONIDAE « 

Genus MICROCIONA Bowerbank 

mCROCIONA MICROJOANNA de Laul»«ii£els 
Miorociom microjoanna de Latjbenfels, 1930, p. 27. 

Holotype.—V.S.'N.M. No. 21468; B.M. No. 29.8.22.28. 

Type locality . — ^Pescadero Point, near Carmel, Calif., May 11, 
1929, collected by me. The species is moderately common in cent'*al 
California, and there was a specimen in the collection of the Uni 
versity of Southern California, This latter was taken near Point 
Vincente, July 5, 1924, depth 18 meters, and is U.S.N.M. No. 21406. 

Description. — Shape, encrusting. Size, up to 2 cm thick, 7 cm in 
diameter. Consistency, firm, slightly spongy. Color of holotype in 
life, brilliant scarlet ; that collected from the same locality in 1926 
was a beautiful rich pink. That collected by the University of 
Southern California bore no notation of color in life. All fade to 
drab in preservatives. Oscules, round, scattered, with sphinctrate 
membrane; diameter 1.5 mm; they are found only where the sponge 


• For Clatbriidae Hentscbel, because Microoiona supplants ClatTirta, 
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is thicker than 15 mm. Pores, 60/i to in diameter; abundant 
over the entire surface. Surface, superficially pilose, "with spicules. 

Ectosomal specialization, vague. There seem to be no special 
ectosomal spicules, unless those rated as interstitial may be so re- 
garded; their location is definitely down amidst the endosomal 
structures, however. Endosomal structure, predominantly proto- 
plasmic, with ascending plumose columns of smooth styles, sparsely 
echinated by s m all acanthostyles. Numerous slender subtylostyles 
are scattered in the fliesh and protrude from the surface. Bhstologi- 
cal details: The abundant flagellate chambers are about 30/t in 



Fiotmii 55 — Microaiona miorojoanna de Laubenfels : AS, X800; others, Xl|333 


diameter. Ascending fibers, about SOOju in diameter, containing 
little spongin. 

Interstitial spicules, subtylostyles (fig. 55, B ) ; size, Sju by 205/m, to 
4jtt by 260/m. Coring spicules, smooth styles (fig. 55, A) ; aze, 20/m 
by 280/m to 27/m by 330/i. Echinating spicules, acanthostyles (fig. 
55, O ) ; size, 5/m by 85/u to lO/i by 100/u. First microscleres, palmate 
isoch^as (fig. 55, E~-G ) ; length, 12/m to 16/m. Second microscleres, 
toxas (fig. 56, D) length 60/t by 140/m. Third microscleres, pecul- 
iar sigmoid siliceous bodies present in small numbers in boiled-out 
samples of the specimen collected in 1926’ (fig. 55, E ) ; they may 
not be proper and may have some connection with the cbelag , but 
satisfactory explanation of them is not now at hand. 

Remarks . — ^There is a group of sponges, characterized, among other 
features, by fibers cored with smooth monaxones and echinated by 
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spiny monaxons, usually with toxas and palmate isochelas for micro- 
scleres; the generic name Glathria has usually been employed for this 
group. Olaihria was erected by Schmidt (1862, p. 5T), and the geno- 
type fixed by Vosmaer (1885, p. 356) as G. coroHloides Schmidt. 
Schmidt’s description says quite plainly that his sponge had only 
smooth spicules. Topsent (1925, p. 645) described a sponge that he 
assumed to be the ooraUoides of Schmidt and that had smooth mon- 
axons, toxas, and palmate isochelas. Topsent’s identification may 
be correct, but one can not be certain; Schmidt mentions no mi- 
croscleres in his species at all, for example. Both Schmidt’s and 
Topsent’s species, however, are clearly congeneric with the group 
usually called OpKHtaspongia, and not with that called Olatima. 

Shall we drop OphMaspongia in favor of Olathriaf Both were 
published in 1862, Glaihria in the latter part of the year. Unless 
definite evidence is forthcoming to show that OpUMa&pongm was 
publi^ed yet later, I propose to retain it. 

Microciona Bowerbank (1862, p. 1109), genotype M. astrosan- 
gumea Bowerbank, differs from so-called Glathria only in external 
form, being encrusting instead of with branching and anastomosing 
projections. It will be noted, however, that juvenile specimens of 
the so-called Glaihria are often encrusting, that the encrusting form 
is very often the result of environmental factors such as strong cur- 
rents, and that some species well established as Microciona, for exam- 
ple, M. proUfera VerriU, with old age assume the clathrous shape. 
I see no reason for maintaining separate genera for such insignificant 
differences, and propose that the whole group be termed Micro(Aona. 

The most distinctive items about M. miaropanna are the very large 
size of the coring spicules and the fact that they are stylote, instead 
of subtylostylote. 


MICBOCIONA PASTHENA de Laobcnfels 
Miorooiom pwrthena db Latjbenpels, 1980, p. 27. 

Holotype. — ^U.S.1TJV[. No. 21383; B.M. No. 29.9.30.6. 

Type locality . — ^Point Vincente (near San Pedro), Calif., depth 
26 meters, November 15, 1924, dredged by the University of Southern 
California. A second specimen (U.S.N.M. No. 21397) was taken 
the same day and at the same locality, but at 32 meters. A third 
was dredged south of San Pedro, depth 45 meters, other data lacking. 

Description. — Shape, amorphous to encrusting. Size, up to 2 cm 
thick, 4 can in diameter. Consistency, mediocre. Color in life, red; 
in alcohol, drab. Oscules and pores, not evident. Surface, super- 
ficially tuberculate, the tubercles hispid. 

Ectosomal specialization, vague or wanting. Endosomal struc- 
ture, a ma® of plumose ascending columns, scarcely connected with 
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one another except at the base. Principal, or ascending, fibers about 
200ft in diameter. 

Interstitial spicules, sublylostyles (fig. 56, 5) ; size, 3ft by 260fi 
to 5fi by 300ft. Coring spicules, smooth styles (fig. 56, J.) ; size, 
27fi by 350ft to 33ft by 430fi to 30ft by 4'75ft. Echinating spicules, acan- 
thostyles (fig. 56, O ) ; size, 5fi by 100ft to 8ft by 108ft. First micro- 
scleres, palmate isochelas (fig. 56, Z>) ; length, 24:ft to 28ft. Second 
microscleres, large toxas (fig. 56, F ) ; size, 3fi by 40ft to 7ft by 72ft. 
Third microscleres, small toxas (fig. 56, E ) ; length, 14ft to 22ft. 



RemarJcs . — ^The nearest relative of this form seems to be Micro- 
dona mncrojoainna from central and southern California, which 
differs in having chelas of very different shape, toxas of only one 
size range, a quite different shape, and coring slyles very much 
smaller. 

Genus CLATHRIOPSAMMA Lendenfeld 

CLATHBIOPSAMMA PSEUDONAPTA de T,.nl» i.f,.i, 

Olafhriopscmma p$eudotiapi/a jm Latibenfexs, 1930, p. 28. 

IT.S.N.M. No. 21436; B.M. No. 29.8.22.19. 

Type locdiiy.— The one specimen is from Pacific Grove, Calif., 
intertidal, June 30, 1926. 

Description. — Shape, encrusting. Size, up to 1 cm thick, 4 cm in 
diameter. Consistency, spongy to fragile. Color in life, yellow; 
preserved, pale drab. Oscules and pores, not evident. Surface, su- 
perficially smooth, with irregularly scattered conules about 1 mm 
high. 

Ectosomal specialization, a dermal membrane, about 50fi thick; it 
is fleshy, detachable, and contains some tangent spicules of the sorts 
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found in the endosome. Endosomal structure, mostly sand. For 
further details, see notes given below concerning spicule locations. 

Interstitial spicules, tylostyles (fig. 67, A); size, 8/x by 330/t to 8/* 
by 355fi, heads microspined. These occur in sparsely scattered fasci- 
cular bundles or tracts in the endosome, points toward the surface, 
also scattered without order in the ground substance, and most abun- 
dantly scattered tangentially in the ectosome. Echinating spicules, 
acanthostyles (fig, 57, 0 ) ; size, 5/i by 60ja to 7/i by TO/t. First micro- 
scleres, toxas (fig. 57, D); length, to 72pi~ Second microscleres, 
microxeas (fig. 57, 'E) ; size, by 52fi to %fi by 65/i. 

Bemarhs . — This species is assigned to GlMTinofsammAi with much 
hesitation, that genus being poorly known. It was created by von 
Lendenfeld in 1888 (p. 227) , type species G. reticidata, according to 
Hallmann (1920, p. 771). Lendenfeld’s description is, of course. 
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Figukb 57. — Olathriopaamma pseudonapya de Laubenfels, X 300. B, an uncommon spicule 
intermediate between the other two megascderes 


worthless. Hallmann’s redescription is as good as possible in view of 
the damaged condition of the specimen. 

C, pseudonapy^ has too elaborate a dermis to be a Microdona^ and 
because its dermal spicules are tangent instead of perpendicular and 
as large as, instead of smaller than, the endosomal it can not be 
Eurypon, Fusifer is of great interest here, as it has also the sand 
inclusions. Its megascleres are all very small, however, and it has 
distinctive shuttle-shaped microxeas instead of the exceedingly thin 
ones of pseudoTiapya. 

Genus JIA de Laubenfels 

This genus may be characterized by peculiar microscleres shaped 
like the letter J, one end blunt and the other of ultimate fineness. 
The known species has also chelas and toxas. The megascleres are 
monaxons (partly acanthose) in confusion. Genotype and only 
species: Jia jia. 

JIA JIA de Laubenfels 

Jia jia DE Laubenfels, 1930, p. 28. 

No. 21510; B.M. Nos. 29.8.22.30. 

Type locdity . — ^The one specimen is from Monterey Bay, Calif., 
depth 700 meters, collected May 9, 1929, by E. F. Ricketts. The 
107704—32 7 
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sponge was growing on a macerated dictyonine hexactinellid 
skeleton. 

Description. — Shape, encrusting. Size, 8 mm thick, 3 by 6 cm 
in area. Consistency, very fragile. Color in life, drab with a dis- 
tinct tinge of orange; dry, dull, drab. Oscules and pores, not evi- 
dent. Surface, superficially wavy, the ridges about 2 mni high and 
3 to 4 mm from crest to crest. 

Ectosomal specialization vague, but probably to be characterized 
as a dermal membrane. Endosomal structure, “ crumb-of-bread,” 
with the spicules in complete confusion. 

Principal spicules, styles, usually smooth, but occasionally with a 
few large spines (fig. 68, 5) ; size, 18/i by 340/t to 33;t by 415 n. In- 



terstitial spicules, tylostyles (fig. 68, A)-, size, about 5/i by 380/i. 
First microscleres, palmate isochelas (fig. 58, 0, G ) ; length, 24jn to 
29/«; they are quite markedly contorted. Second microscleres, toxas 
(fig. 58, D); length, 145/i to 190/i. Third microscleres, J-shaped (fig. 
58, F, F ) ; the length from the large end to the bend is between 16|li 
and ITjtt, with very little variation. The entire microsclere if 
straightened out would probably be 30/i. to 35/i long. At the thicker, 
longer branch they reach a diameter of about 0.0016 mm and termi- 
nate in a rounded shape like a microstyle. Throughout their length 
they grow progressively finer, so that even with oil immersion it is 
impossible to see exactly where they end, the slender branch growing 
finer and finer down to the limit of vision. This is most extraordi- 
nary. They are very nearly in one plane, not contort. 
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Bemarles . — ^The nearest approach, to the peculiar microsclere of this 
genus seems to be the sigmas of the sponge described as Dendoryso 
l/uoienm Topsent (1889, p. xxxvii). 

The closest genus to this one seems to be AmphUectus. This has 
been used as such a “ catch-all,” however, that one awaits a revision 
of it before using it with confidence. The most remarkable micro- 
scleres afford ample ground for a new genus here, and the other 
structures are rather peculiar, too. The lack of order and plan, plug 
spicules partly smooth, partly acanthose yet not showing indications 
of . echinate architecture, together with the palmate chelas and 
toxas, are all novel. 

Genus ISOCIONA Hallmann 
ISOGIONA UTHOPEOENIX (de Laobenfeb) 

Plooamia IWhopJioenix db Laxibenfels, 1927, p. 263. 

Holotype. — U.S.N.M. No. 21460; B.M. No. 29.8.22.42. 

Type locaLUy . — ^Pacific Grove, Calif., intertidal, July, 1925, col- 
lected by me. The species is abundant in central California, and 
the University of Southern California had three specimens from the 
southern part of the State, all without depth record and possibly 
ii3<s3i^dal. They were taken as follows: Santa Catalina Island, 
March 21, 1915, and April 1, 1915; and Whites Point (near San 
Pedro), August 1, 1925. 

Description. — Shape, massive to encrusting. Size, up to 3 cm 
thick, 10 cm in diameter. Consistency, firm, slightly compressible. 
Color in life, brilliant vermilion red; preserved, very pale drab. 
Oscules, rare ; diameter, about 0.6 mm. Pores, not evident. Surface, 
superficially tuberculate, tubercles 1 to 2 mm high, crowded all over 
the surface. 

Ectosomal specialization, vague or lacking, except for the dense 
stand of erect spicules. Endosomal structure, a dense isodictyal 
reticulation exactly of the Myanlla type, meshes often triangular, 
cells walled in with ranks of very spiny spicules. If one searches, 
one finds here and there a few smooth styles, points toward the sur- 
face. These may be regarded theoretically as vestiges of coring 
spicules of vanished ascending tracts, the echinating spicules of 
which have proliferated into ascendency. Our typical Myxillas may 
have similarly developed from fibroreticulate ancestors. Along the 
canals leading to the openings mentioned as probably oscular are 
regions packed with long smooth straight tylosiyles. These same 
spicules stand upright about the apertures and are densely felted all 
over the surface, together with a few obviously foreign spicules. 
There is often a layer of the chelas between the tylostyle felt and 
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the acanthostyle reticulation. Some chelas and smooth tylostyles 
are mixed in with the spiny spicules of the parenchyma. Toxas 
occur in both places. 

Principal spicules, acanthostyles to acanthostrongyles (fig. 
59, G ) ; size, 12ft by 120/t to 12/t by 140/t. These were interpreted in 
my earlier paper on this species as acanthotylotes, but further study 
shows the supposed tylote enlargement of the ends to be merely 
the somewhat greater spination at these points ; actually this spicule 
is basically a style, and its pseudotylote shape is derived, I believe, 
from its attachment at both ends in connection with the very dis- 
tinctive type of reticulation present. A few that project freely 
into canals are larger (up to 180/t) and obviously stylote. Ectoso- 



Figure 59 . — Jsociona lithophoenix (de Lantenfels ) : E, F, X 1,333 ; others ; 

X300 


mal spicules, tylostyles (fig. 59, A ) ; size, Sju by 180/t to 4/t by 305/t. 
Third type of spicules, acanthostyles (not figured) ; size, about 12/t 
by 180/t. Fourth type of spicules, smooth styles (fig. 59, 5) ; size, 
9/t by 200/t to 14/t by 180/t, rare. First microscleres, palmate isochelas 
(fig. 69, E,F)', length, 19/t to 24/t. Second microscleres, toxas (fig. 
59, 2?) ; length, 23/t to 110/t. 

Remarhsr—Ths, only other described species of Isooiona is tulerosa 
Hentschel (1911, p. 326) , which lacks the toxas and the rare smooth 
endosomal styles and hw small (4/i by 90/t) endosomal spicules, less 
spiny than in VithophoeTiix. This West Australian sponge was 
dredged from 3 meters. FEmtschel described it as Liss&dendoryx 
with much hesitation, commenting that a new genus might be needed. 
In 1920 (p. 768) , Hallmann discussed it further and erected Isociouot, 
for it. I agree heartily with TTaniDflim 
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Family PLOCAMIIDAE Topsent 

Grenas PLOCAMIA 0. Schmidt 

PLOCAMIA KABTEINA de Lanbenfek 

Plooamia karykinos de Laubenfels 1927, p. 262. 

Eolotype.—V.S.'HM. No. 21480; B.M. No. 29.8.22.35. 

Type locality. — ^Pacific Grove, Calif., intertidal, July, 1925. The 
species is very abundant in central California but seems lacking in 
the southern part of the State. 

Description. — Shape, encrusting. Size, up to 4 cm thick, spread- 
ing laterally indefinitely. The thickness is usually well under 1 cm. 
Consistency, firm, woody. Color in life, brilliant scarlet ; preserved, 
drab. Oscules, sometimes with slightly raised collars; diameter 1 
to 2 mm ; about one to the square centimeter. Pores about 180/i in 
diameter when fully 
open; about one to the 
square millimeter. Sur- 
face, superficially his- 
pid; level. 

Ectosomal specializa- 
tion, vague or lacking. 

The tylostyles classed 
as interstitial are also 
found rather frequently 
at the surface. Endo- 
somal structure, plu- 
mose ascending col- 
umns with ladderlike 
connectives. A s c end- 
ing fibers, 50/x to 100/t 
in diameter, cored by 
subtylostyles. Accessory or transverse fibers consisting of single 
spicules only, the tylotes. 

Principal spicules, subtylostyles with microspined heads (fig. 
60, B ) ; size, 18jn by lY5/i to 22jtt by 220;^. Secondary spicules, tylotes 
with microspmed heads (fig. 60, G7) ; size, 16/i by 210/t to 22/1 by l76/i. 
Interstitial spicules, tylostyles (fig. 60, A) ; size, 2ju by 200/i to 3/i by 
160 ^ 1 ; besides occurring interstitially these are almost common enough 
at the surface to be considered also as ectosomal. First microscleres, 
palmate isochelas (fig. 60, E., F) ; length, lO/i to 17/i. Second micro- 
scleres, toxas (fig. 60, Z)) ; length, 18/i to 80/t. 

Remarks. — ^This species has a characteristic useful in field de- 
termination — ^upon injury, it emits copious quantities of a colorless 
slime not conspicuous before the injury. 


« A 





Figure 60 . — Plocamia Jcarykina 6e Laulienfels: Two 
spicules (F), X 1,333; others, X300 
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As for the relationships of this species, I may quote my 1927 
article (p. 263), as follows: 

Its closest relatives are P. manaarensia Carter, 1880, from India, and P. novi- 
selanica Ridley 1881, from New Zealand. Both of these, however, are Gorgonia- 
like in architecture, the former has an isodictyal structure, the latter has its 
tylotes entirely spined and both have very large smooth styles quite unlike any 
in our local form. 

There is in the United States National Museum a small fragment of a sponge 
with no more definite locality record than from “The Coast of California,^' 
which Mr. L. M. Lambe identified as P. manaarensis. It certainly is not the 
Indian sponge, but there is not enough of it to be sure if it is P. TcaryMno^ or 
some other Flocawda. 


PL0CA]V1IA. IGZO» new species 

Holoti/pe.—U.S.NM. No. 22058; B.M. 30.10.8.1. 

Type lo^dlUy . — Collected hy me at Point Pinos, Calif., intertidal, 
July 11, 1930. 

Description. — Shape, encrusting. Size, 9 mm thick. Consistency, 
stiff to fragile. Color in life, carmine-red. Oscules, not evident. 
Pores, very evident; 20 /a to 25/i in diameter and only about 70/a to 75/a 
apart, center to center. The surface was minutely hispid, very 
lumpy. 

Ectosomal specialization, a very intangible protoplasmic dermis, 
not separable; it contains abundant microscleres. Endosomal struc- 
ture: There are rather 
meandering but in gen- 
eral ascending plumose 
tracts, containing per- 
haps a little spongin. 
The total diameter of 
each is about 200/a, 
and each is profusely 
echinated by smooth 
monaxons. 

There are regions 
where the flesh contains 
practically no spicules 
except the microscleres. Principal spicules, tylostyles with heads 
often but apparently not always spined, the spines varying from 
coarse to exceedingly fine (fig. 61, A-G ) ; the common range is from 
11/A by 190/a to 35/a by 240/a. Some very thin ones are probably imma- 
ture or undeveloped examples of this spicule sort. These spicules 
make up the bulk of the megasderes; namely, the plumose colunms. 
Secondary spicules, tylotes, with heads varying from rather coarsely 
spined to very finely so, or not at all (fig. 61, D-F ) ; the size range is 
commonly about 13/a by 130/a, but there are much thinner ones, pre- 



Figure 61. — Plocamia igso, new species, X300, except 
H, X 2,400 
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sumably immature. These tylotes are chiefly interstitial but occur 
here and there in the plumose tracts. The microscleres are arcuate 
isochelas 14/* long (fig. 61, G, H). 

Remcurks. — ^The probability must be considered that this is a varia- 
tion of Plocamm TearyTmia, from the same locality, which has very 
similar megascleres and architecture. P. ka/rylsina shows no signs, 
however, of varying toward the characteristics of igso in the respects 
wherein the latter differs from it. P. igzo is darker red than kary- 
hma, its chelas are very different in shape, approaching those for 
which Topsent (1927, p. 17) separated deniiculaia from Plocarrua 
into his new genus PlocamiaTiGOTa. P, karykina has few chelas and 
many toxas. It seems advisable, therefore, to regard igzo, at least 
provisionally, as a separate species. 

The closest description to that of Plocamia igzo is that of Plo- 
camia -plena SoUas (1879, p. M), which, however, differed in having 
small entirely acanthose styles in addition to the spicule sorts of 
igzo. It had toxas and isochelas that seem to have been either an- 
chorate or arcuate (it can not be ascertained which from the figures 
or description) . It was collected from deep water off the west coast 
of Africa. 

Family ? (MICROCIONIDAE or DESMACIDONIDAE) 
Genus OPHLITASPONGIA Bowerbank 

OPHUTASPONGIA PENNATA (Lambe) CALIFOENIANA, new variety 

ZToZoifype.— U.S.N.M. No. 21475; B. M. No. 29.8.22.37. 

Type locality — ^Pacific Grove, Calif., intertidal, July, 1925. This 
variety is very abimdant in central California, where I have found it 
nearer high-tide mark than any other sponge; it seems always to 
be so placed as to avoid direct sunlight, however, shaded usually 
by seaweed. 

Description. — Shape, encrusting. Size, up to 2.5 mm thick, spread- 
ing laterally indefinitely. Consistency, firm, slightly spongy. Color 
in life, scarlet; preserved, drab. Oscules, not peculiar as seen in life, 
but on drying or taking out of water each is seen to be in the center 
of a stellate figure of radiating grooves that is locally very dis- 
tinctive; the size is about 0.6 mm in diameter. Pores, minute, 
abundant. Surface, superficially velvety. 

Ectosomal specialization, vague or lacking. Endosomal struc- 
ture, permeated by plumose tracts cored and echinated by smooth 
‘subtylostyles. At the surface these make extensive brushes or tufts. 
The echinating spicules often make a picture strongly suggestive of 
Esperiopsis ongindJAs (which see, for further comparisons). As- 
cending fibers, 60;* to 90j« in diameter. 
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Principal spicules, subtylostyles (fig. 62, A ) ; size, 17 /a by 215^ to 
22j« by 26 V Microscleres, toxas (fig. 62, G ) ; length, 45/t to 55/i, 
There are also rhaphides or very slender tylostyles (fig. 62, B ) ; 
size, about by 1%, which may be regarded as microscleres or as 
interstitial megascleres. 

BemrJes.--Tb.'b original name for this species was Desmacella 
penmta Lambe (1894, p. 129), from Vancouver Island, about lati- 
tude 48° 20' N., longitude 123° 40' W. (holotype, now U.S.N.M. 
No. 7488). It had styles with raicrospined heads, total size from 



Figued 62 . — Ophlitaspongia pennata (Lambe) caltfomiana, new 
variety, X300 


16/a by 170/5* to 19/* by 379/*, and toxas both more numerous and much 
larger (72/* to 255/*) than in the Californian form, which is there- 
fore described here as a new variety. 

Family ACARNIDAE Topsent 

Genus ACARNUS J. E. Gray 

ACARNUS ERITHACUS de Lanbenfels 

Aoarfm enthacm de Laubensels 1927, p. 258. 

HoUtype,'-XJ.S,'NM, No. 21430; B.M. No. 29.8.22.32. 

Type Near Pacific Grove, Calif., intertidal. 

Material emminedr—Sme specimens, as follows: 

1. Collected about 1850 from “ California.” Zoological Museum, Berlin. 

2. No date nor data, except southern Oalifomia. Univ. Southern California 

eoU. 

3. January 28, 1924, Santa Catalina Island, 36 meters, bottom temperature 15®. 

Univ. Southern California coll., U.S.N.M. No. 21416. 

4. July, 1925, Pacific Grove; intertidal (holotype). 

5. August 1, 1925, Whites Point (near San Pedro) (southern California) ; 

intertidal. Univ. Southern California coll., U.S.N.M. No. 21420. 

6. July 25. 1926, Peseadero Point (central California) ; intertidal. U.S.N.M. 

No. 21431, 

7. January 24, 1929, Carmel, Calif., intertidal. 

8. March 30, 1929, Monterey Bay, 15 meters; trawled by Professor Skogsberg. 

9. May 9, 1929, Monterey Bay, 700 meters; trawled by E, F. Ricketts. U.S.N.M. 

No. 21506. 

Description ,’— encrusting to massive. Size, up to 5 cm 
thick, 10 mm in diameter. Consistency, firm, slightly compressible. 
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Color in life, brilliant scarlet; preserved, drab. Oscules, round, 
often with elevated, craterlike rims ; diameter about 4 mm ; distance 
apart 2 to 5 cm. Pores, abundant, minute, represented by the spaces 
between the distal ends of the ascending columns. Surface, super- 
ficially hispid. 

Ectosomal specialization: There is an occasional patch of a very 
thin dermal membrane covering the larger spaces between the sum- 
mits of the colmnns. Endosomal structure, characterized by con- 
spicuous ascending tracts. Histological details: The flagellate 
chambers are subspherical and about BO/j. to 40^1 in diameter. Ascend- 
ing fibers, 200/a to 360/i in diameter, nearly 1 nam apart. 



Fiqubb 63 . — Acarnus erithacus de Laubenfels: I-K, X 1,333; others, X300. JSf, D, 
uncommon intermediates between O and F 


Ectosomal spicules, tylotes with heads microspined (fig. 63, B)', 
size, 3/1 by 185/i to 4/i by l75/i. Interstitial spicules, cladotylotes 
(fig. 63, G ) ; size, ll/i by 230/a, chords 35/a. Coring spicules, styles 
(%. 63, A) ; size, 18/a by 345/a to 17/a by 425/a; these are the most con- 
spicuous spicular element. Echinating spicules, acanthocladotylotes 
(fig. 63, F ) ; size, 3/a by 80/a, chords 11/a and larger. First micro- 
scleres, palmate isochelas (fig. 63, G, I-K ) ; length, 14/a to 16/a. 
Second microscleres, toxas (fig. 63, H ) ; length, 40/a to 840/a. 

Semarks . — The most conspicuous spicules are the smooth styles, 
which are grouped, points toward the surface, in ascending plumose 
tracts held together by a small quantity of nearly invisible spongin. 
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The chelas are quite commonplace, of the Microoiona sort, and very 
abundant. The toxas are also often abundant and exhibit a most 
amazing variation in size, at least 40/* to 340/*, with all sizes in be- 
tween of approximately equal abundance. 

The so-termed dermal tylotes are more properly secondary or 
tangential connections between the ascending columns near the sur- 
face of the sponge. Their terminal spines, often just four in num- 
ber, are nearly 2/* long but so very fine that they can not be clearly 
seen without oil immersion. Deeper in the sponge their place seems 
to be taken by the cladotylotes, which are only fastened at one 
end, so that they are also quite properly to be termed echinating 
spicules. In this species they are remarkable for their tetrasym- 
metrical plan, so that they become hexactinal spicules, superficially 
resembling the clavules of the proper hexactinellid sponges. The 
embedded end (encased in spongin) shows four hemispherical pro- 
trusions matching the four clads at the other end. Besides the 
larger, smooth-shafted “palm trees” (fig. 63, C) there are small 
curve-spined “ rose stems ” (fig. 63, F) . Intermediates in size, with 
but a few spines, occur (fig. 63, E)^ but are rare. 

Heated cladotylotes when studied with oil immersion do not show 
connection between the axial canals of the clads and that of the 
rhabd. Those of AcarriMS tematus have usually three clads, and 
were used by Dendy and Ridley (1886, p. 157) as a chief argument 
for the theory that mon axons were closely related to the tetraxons, 
but in tetraxon spicules (such as anatriaenes) the clads have their 
axial canals connected to that of the rhabd. In Acarrms these 
spicules seem to have been first tylote, with the clads added later. 
This is completely homologous with the ends of the rays of hexac- 
tinellid discohexasters (see Lendenfeld, 1915, pi. 9) and the ends of 
hexactinellid amphidisks (see Klirkpatrick, 1910) . There is further 
homology between the hexactinellid amphidisks and those of such 
monaxonid genera as lotrochota and Ephydcbtia. Monaxonid chelas 
are merely amphidisks with the central shaft displaced laterally 
until it has coalesced with teeth with which it has made contact. 
Spicules very strongly suggestive of hexactinellid relationship are 
to be found in such diverse monaxonid genera as Acarrms^ AcooSy 
Oliothoosay Dolicha/ntha^y Endectyony Proteleiay ELy^neTO/pTiiay and 
Raspailia. Undoubtedly many seemingly monaxonid sponges, such 
as the epipolasids, are really reduced tetraxonids, but the majority 
are rather closer to the hexactinellids. Separate orders are indicated 
from monaxons and triaxons, but Dendy’s Astrotetraxonida and 
Sigmatotetraxonida imply relationships not borne out by the 
evidence. 



AET. 4 


SPOISTGES OF OALIFOEKIA — ^DB lAXTBElJrFBIiS 


107 


Acamw erithacus shows a variability that will be discussed with 
reference to the list given above of the nine specimens studied* These 
display the following range of variation : 

All were brilliant scarlet in life, as far as known, except No. 9, 
from very deep water. It was drab in life. 

All had very similar consistency except No. 3, This consisted of 
several handfuls of separate sponges, all rather soft and compressible. 

No. 7 was crowded with brilliant-red embryos about 150ft to 350ft 
in diameter. The tissue around them was somewhat paler than nor- 
mal so that they showed distinctly. 

Nos. 1, 7, and 8 lack the “ palm tree ” sort of spicule entirely. This 
is of great importance as to possible bearing upon value of spicula- 
tion in taxonomy, and this species will bear careful study in the 
years to come. It may be noted that Nos. 4, 5, 6, and 9 were known 
to be collected during summer months, and all had the “ palm trees.” 
Nos. 3, 7, and 8 were known to be collected during winter months, 
and of them only No. 3 had this sort of spicule, and it came from a 
water temperature that is decidedly high for the coast of California ; 
furthermore it very deifinitely is not in breeding condition, and No. 
7 certainly was, and No. 8 possibly so. Can it be that the “ palm 
trees ” are lost in connection with the breeding season and that the 
temperature has some connection with the time of reproduction? 
Pending much further investigation this is but surmise. 

The great similarity between No. 9, from the very considerable 
depth of 700 meters, and the other specimens, from intertidal or 
very shallow water, is quite interesting. Linearly, the point of col- 
lection was but about 10 kilometers from the localities for Nos. 
4 and 8. 

Family RASPAILIIDAE Hentschel 
Genus HEMECTYON Topsent 

HEMECTTON HTLE de Laabenfels 

Hemeotyon hyle De Laubenfels, 1930, p. 28. 

U.S.N.M. No. 21418; B.M. No. 29.9.30.4. 

Type loccHity . — ^Tlie one specimen "was collected by the University 
of Southern California on February 16, 1924, at Point Fermin, near 
San Pedro, Calif. 

Description. — Shape, frondose. Size, 28 mm high, 20 mm in diam- 
eter. Consistency, between spongy and cartilaginous. Color in alco- 
hol, pale drab. Oscules and pores, not evident. Surface, superficially 
smooth. 

Ectosomal specialization, a dermal membrane about 75/t thick; it 
contains scattered dark cells or foreign bodies. Endosomal structure, 
divided sharply in two portions, an axial region and a peripheral 
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zone. The azial region consists of much protoplasmic structure with 
smooth styles in confusion, showing perhaps a trace of reticulation ; 
they are held together by small quantities of spongin. The peripheral 
zone is about 400/i thick and is a dense forest of peculiar acantho- 
styles, points out. These, as characteristic of this genus, have the 
basal third curved and smooth, the spines very large and recurved. 
Since most of the lamellate fronds are less than 2 mm in thickness, 
the axial portion averages only about 700/x thick. 

Ectosomal or echinating spicules, acanthostyles (fig. 64, A, B)] 
size, 12/4 by 180/4 to 20/4 by 320/4. Interstitial spicules, smooth, ends so 
regularly broken that it is not certain what sort they were (fig. 64, 
F ) ; size, 10/4 by at least 800/4, rare, probably several millimeters long 



Figubh 64 . — Remectyon hyle de Laubenfels: A, X300; others, 
X 100. Et fraction of total length of spicule shown 


when intact. Coring spicules, smooth styles (fig. 64, <7) ; size, 16/4 
by 430/4 to 20/4 by 550/4; also smooth strongyles (fig. 64, Z>) ; size, 16/4 
by 360/4 to 19/4 by 370/4. Microscleres, oxeote rhaphides (fig. 64, F ) ; 
size, 2/4 by 200/4 to 2/4 by 330/4. 

Bemaa^hs , — ^The nearest relative of this form is Hemectyon hamata 
Schmidt (1870, p. 62) from the West Indies. This, the only other 
member of the genus, was inaccurately described by Schmidt and 
put in the genus RmpaUia. It is correctly redescribed by Topsent 
(1920, p, 26), who erected the genus Hemectyon for it. The species 
hyle clearly belongs in this genus, but it has many features of specific 
difference; Tumiaba has a strongly reticulate axial region with much 
spongin. Its smooth styles are smaller, only 300/4 to 350/4 long. Its 
interstitial spicules are shorter than those of hyle^ being only up to 
about 600/4. Its peripheral region had definite radiating fibers echi- 
nated by the acanthostyles; such fibers are lacking in hyle. Its 
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rhaphides were stylote, not oxeote as in hyle. The similarities are 
even more remarkable, however, especially the distinctive form of 
the acanthostyles and their peripheral localization, and the unusual 
axial core of styles in spongin. 

Family ? (RASPAILIIDAE or EURYPONIDAE) 

Genus CYAMON J. E. Gray 

CTAHON NEON de Lanbenfcls 
Oyamon neon db Laubentels, 1930, p. 28. 

Holotype. — ^U.S.N.M. No. 21412; B. M. No. 29.9.30.5. 

Type looccLity. — Between Point Dume and Newport (near San 
Pedro, Calif.), depth and date not stated. 

AddiUondL maieTmi examined. — ^Two specimens, like the holotype, 
collected by the University of Southern California, one (U.S.N.M. 
No. 21384) from south of San Pedro, depth 36 meters, September 
24, 1924; the other from Point Fermin, near San Pedro, February 
16, 1924. 

Description. — Shape, massive. Size of largest specimen, 2 cm 
thick, 7 cm in diameter; tiie other two are much smaller. Con- 
sistency, spongy. Color in alcohol, dark brown. Oscules, not evi- 
dent (see below under “ Surface ”) . Pores, not evidmit. Surface, 
superficially a dermal membrane; this is fleshy, detachable, about 
15/* thick and contains very abundant cells about 15/t diameter, hav- 
ing conspicuous very dark granules. There are no pores visible in it, 
it probably having contracted, thus obliterating them. Very few 
spicules are in it, and some of those, as for instance a few short 
(100/*) oxeas, are probably foreign. Endosomal structure, densely 
protoplasmic. In places there are spicules in confusion; again there 
are definite ascending fibers of spongin containing spicules as de- 
scribed below. Much rather coarse sand occurs throughout. Ascend- 
ing fibers are 40/* to 50/* in diameter and about 150/* apart. 

Interstitial spicules, styles (fig. 65, i?) ; size, about 15/* by more 
than 1,700/*; these occur scattered in the flesh, usually with points per- 
pendicular to the surface, and they project scatteringly from the 
surface of the sponge. Coring spicules (?), styles (fig. 65, U) ; 
size, about 35/* by 630/*; these are to be regarded as coring spicules 
only upon surmise, as they are quite rare, and I am not sure of 
their exact location in the sponge, but it seems they are in the very 
center of the spicule bundles of the fibers. Echinating spicules, 
triacts or tetracts (fig. 65, A, B); size of rays, about 15/* by 60/* to 
20/* by 120/*. These are usually triacts, with two rays smooth and 
lying lengthways in the fiber, the third ray distally microspined ajid 
projecting from the fiber to echinate it. The ends are sometimes 
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strongylote and sometimes oxeote. Tetracts show in boiled-out 
preparations but are not readily found in sections. 

BeTocerhs. — Cyamon and Trihentrion are in a little group by them- 
selves, very distinct from other sponges. Practically all the species 
of Cyamon hitherto described have had their distinctive (polyactine) 
spicules entirely and finely spined, the other spicules styles. In 
contrast, Trikentrion has its polyactine spicules usually triacts and 
with only one ray spined, but that coarsely so and with diactines as 
accompanying spicules. 0, neon is a very distinct type, answering 
the definition of Cyamon but being very different from any of the 
genus. On paper it reads a bit like Trikentrion -flabelliformis 
Hentschel (1912, p. 377), from the East Indies, but the illustrations 



FiGuaB 66. — Oyomon neon de Laubenfels Aj X300; others, X80. D, fraction of 
total length of spicule shown 


show great differences. The comparison is mentioned only because 
flabeTliformis shows us a species with both monacts and diacts, with 
the polyactines mostly triacts and only one ray spined; these are 
coarse spines, however, and there are numerous differences in spicule 
size, and general architecture of the sponge. 

Order HAPLOSCLERINA Topsent 

Family SPONGILLIDAE Gray 

Genus SPONGILLA Lamarck 

SPONGILZ^ LACUSTKIS (Linnaeus) 

Bpongia, laoustrig Linnaeus, 1759, p. 1348. 

Sponffilla lacustris Lamabck, 1815. 

Maierial emmined. — ^U.S.N.M. Fo. 21616; B.M. Nos. 29.10.31.1, 
29.9.30.3. These bright green digitate fresh-water sponges were 
collected by Prof. W. K. Fisher, of Stanford UniTersity, at T/nlrA 
Tahoe, elevation 2,040 meters, August, 1925. 
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Description. — ^No gemmules could be found in this material, but 
the smooth oxeote principal spicules, about ll/x by 330/x, and spiny 
microxeas, about 6 /a by 65/i., as well as all other characteristics, are 
those of the cosmopolitan and abundant Spongilla lo/custris. 

Remarks. — Gemmules are absolutely necessary for certain identi- 
fication of most fresh-water sponges, but the probabilities are very 
great that this is lamstris. 

Genus EPHYDATIA Lamouroux 

EPHTDATIA ROBUSTA (Potts) 

Meyenia robustd Potts, 1887, p. 225. 

Ephydatia robusta Weltneb, 1895, p. 127. 

Occurrence. — ^Potts (1887) recorded this species from Honey Lake 
Valley near Susanville, Calif., in northeastern California, at an 
elevation of about 1,400 meters. Annandale (1907, p. 24) , recorded 
it from Bhim Tal, Kumaon, northern India, at an elevation of 1,360 
meters. These seem to be the only records for this species. 

Genus CARTERIUS Petr 

CARTERIUS TUBISPBRMA (Potts) 

Carterella tubUperma Potts, 1881, p. 150. 

Carterius tubispemia Smith, 1921, p. 15. 

Occurrence. — Smith (1921, p. 15), recorded a specimen of this 
species as being in the United States National Museum with locality 
listed as Fresno, Calif. It was collected by Gustav Eisen and 
determined by Potts (U.S.]Sr.M. No. 5979). This species is probably 
cosmopolitan, there being numerous records from localities scattered 
over the Eastern United States and Europe. It was originally de- 
scribed without name by Mills (1880, p. 132). 

Family HALICLONIDAE ^ 

Genus GELLIUS J. E. Gray 

GELLIXJS tEDAPHUS de Laabenfels 

Oellius edaplms de Laxtbenfels, 1930, p. 28. 

U.S.KM. Fo. 21444; B.M. No. 29.8.22.17. 

Type locality. — ^Pescadero Point, near Carmel, July, 1926; all my 
specimens have been removed from a mass at this point, readily 
identified as to location from year to year. There is every indication 
that it is the same sponge that remains there. Its placement is 
ecologically most interesting; it grows in a cavern at low tide, where 
sponges are extraordinarily abundant as covering the waUs and ceil- 
ings ; but it is the only one growing on the floor. It is just below low 
tide, hence never out of water. It is very unusual to find sponges 


^ For Haplosderidae Topsent There is no sponge genus BaplosoleraJ* 
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growing on a rocky coast wliere they could be stepped on without 
turning a rock. 

Additional material exa/rrhi/ned . — A sponge in the collection of the 
University of Southern California, from Point Fermin, near San 
Pedro, Calif., intertidal, April 19, 1924. 

Description. — Shape, massive. Size: The mass in the field was 
about 20 cm thick and 30 or 40 cm in diameter. Consistency, friable, 
almost stony hard. Color in life and when preserved, almost white. 
Oscules, round; diameter, about 1 mm; distance apart, about 8 mm. 
Pores, abundant, about 150/* in diameter. Surface, superficially 
smooth. 

Ectosomal specialization, a dermal membrane ; it is about 10/* thick, 
fleshy, not detachable, and contains some tangent spicules, but the 
special ectosomal reticulation so characteristic of this genus is not in 
evidence, Endosomal structure, densely packed with spicules in con- 
siderable confusion, with just an indication of basic isodictyal plan. 



Figubb 66 . — Gelliua edaphus de Laiibenfels, X300 


Principal spicules, oxeas (fig. 66, A) ; size, 13/* by 260/* to 15/* by 
270/*. Microscleres, sigmas (fig. 66, 5) ; length, 30/* to 100/*. 

Eemarks . — ^The nearest relative of this form seems to be O-eUius 
eentrangulcdus I. Sollas, 1902, from the East Indies, which differs 
in having very renierid structure and even smaller spicules. Most 
species of GeUius have much larger spicules than edaphus. G. im- 
periodis Bendy, 1924, has spicules about the size of those of edaphus 
but has a very furrowed surface and structure with conspicuous 
tracts. Most species of GeUius, however, are separated by very 
narrow margins, and a reviewer with abundant material might be 
able to carry out extensive synonymy. This might even be regarded 
in common with perhaps a score of others as being within the range 
of variation of GeUius •flageVifer. 

6ELUUS TEXTAFATINA de Lanlieiifcls 
GeUius iex/tapatina db IiAtrraairELS, 1928, p. 567. 

Solotype. — ^U.S.KM. No. 21446; BJM. No. 28.11.6.5. 

Type locality . — ^The one specirnen was in the small collection of 
Stanford University, date of collection unknown, locality Monterey 
Bay, Calif. ; estimated depth, 720 meters. 
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Description. — Shape, concavo-convex lamellate. Size, 1 cm thick, 
about 12 cm in diameter. Consistency, fragile. Color in alcohol, 
very pale drab. Oscules (on the concave side only), diameter 0.7 
to 1.2 mm; distance apart, about 6 mm. There is a very thin (10/*?) 
transparent membrane over the entire oscular surface, except for 
the openings of the oscules themselves, and it even closes them par- 
tially, in a sphinctrate manner. Pores, apparently only on the 
convex side. The above-mentioned dermis also covers the porous 
surface. The meshes of the skeleton are 0.7 to 1.1 mm in diameter, 
but the round apertures in the dermis, which may be considered the 
real pores, are but 100/* to 200/*. Surface, superficially smooth. 

Ectosomal specialization, an optically evident reticulation of large 
spicules; the polygonal meshes are 0.5 to 0.8 mm in diameter. This 
dermal skeleton is about 0.2 mm thick. Endosomal structure, in 
places a typical renierid isodictyal reticulation with spongin nodes, 
elsewhere confused and vague. Most of the microscleres are endo- 



Figure 67 . — Getlius textapatina de Laubenfels, X300 


somal. Histological details : There are spherical flagellate chambers 
of very great variation in size, namely, from about 80/x. to 60ju. in 
diameter. There are also fairly numerous embryos, about in 
diameter, grouped principally about the canals in the deeper portions 
of the endosome. A few of them have fairly numerous full-sized 
sigmas and minute straight rhabds in their peripheral region. 

Principal spicules, oxeas (fig. 67, A) ; size, 20ft by 340ft to 22ft by 
460ft. Microscleres, sigmas (fig. 67, B) ; length, 50ft to 80ft. 

ReTnarks . — The almost complete lack of microscleres in the ecto- 
some is remarkable. Both megascleres and microscleres are large as 
compared to most species in the genus. 

HALICHOCLONA, new genus 

The genus may be briefly characterized by comparison. It has 
the endosome of Haliclona (isodictyal reticulation of oxeas) plus the 
ectosome of Halichondria (detachable, with a definite dermal skele- 
ton of tangential spicules) . It may also be described as GeTMus with- 
out the sigmas. Genotype, Hcdichoclona gellindra^ new species. 
a07704r-32 8 
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HALICHOCLONA GELLINDKA, new specie! 


U.S.N.M. No. 22063; B.M. No. 30.10.8.6. 

Type locality . — ^The holotype was collected by me at Carmel, Calif., 
intertidal, on July 27, 1930. 

Additional materiod studied . — ^At Laguna Beach, on March 14, 
1926, 1 took a somewhat similar specimen with larger spicules, but 
in very poor condition for study, as it was growing over the macer- 
ated remains of a textraxonid sponge of radiate structure. This 
specimen was designated QeCtms If') epooTieomaius in de Laubenfels 
(1930, p. 28). It was so difficult to allocate, even genetically, that it 
could scarcely be regarded as a synonym of H. gellindra, but it is 
not worth treating as a separate species because of its similarity to 
geUindra. 

Description. — Shape, encrusting. Size, 2 to 4 mm thick, some- 
what more than 4 cm* in area. Consistency, fragile. Color in 
life, pale lavender. Oscules, few and irregular in shape, about 1 mm 
in diameter, often with raised collars nearly 1 mm high. Pores, 
abundant, 30/i to 50jx in diameter. Surface, superficially smooth. 

Ectosomal specialization, a crust of tangentially placed oxeas, its 
thickness being only about 20/i. It is much like the ectosome of 

— the genus GelUus, and also like that of 

Haliohondria pamoea; it is possible to 

remove it in flakes with moderate ease. 
Endosomal structure, oxeas in very regu- 
lar isodictyal reticulation, united (by 
spongin?) at their apices only. This is much like GelUus and 
Hcdiclona. 

Principal spicules, oxeas (fig. 68) ; size, 3ju by llOfi to 4/* by 120/*, 
but the vast majority are very near to the latter size. The specimen 
from Laguna Beach had spicules 8/* by 150/* to 10/* by 170/*. 

Eemarks. — Ecdiclona is characterized by spicules of rather uni- 
form size and by its reticulate endosome without trace of special 
tangential dermal skeleton. 

Hcdichondria is characterized by its spiculation of most varied 
lengths and by its confused endosomal structure with very distinct 
tangential dermal skeleton. 

Gellius has the same sort of isodictyal endosome as that of Eali- 
dona, with the special ectosome resembling SodiohoTidrwi, but has 
microsderes, namely, sigmas. 

Eadiohodona is compared to these three genera, but of the three, 
the most closely related in my judgment is Gellius. When I found 
the Laguna Beach specimen aforementioned, I considered it a 
Gellius that had lost its microscleres, it being in rather poor condi- 
tion if not actually dead, before collection. It also might have been 


Fiqueb 68. — Saiichoclona gelr 
lindra, new species, X 300 
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altered by its growth within the surface of the macerated tetraxon 
sponge. The specimen from central California was alive and in 
excellent condition, however. All our local Gellius species have 
spicules very much larger than either of the specimens above re- 
ferred to the new genus Edlioh&olona. 

We may eventually merge all genera that are alike except for 
differences in microscleres, though there are practical reasons for 
depreciating such amalgamation. For the present there seems good 
reason for retaining this as distinct from GelMus. 


XESTOSPONGIA, new genus 

This genus is characterized by having only oxeas as spicules and 
these so abundant that any reticulate arrangement is obscured; 
there is no special dermal skeleton. Genotype, Xedospongia 
diprosofia. 

XESTOSPONGIA niPSOSOFIA (de Lanbenfds) 


Haliclona diprosopia de LAtrsENrELs, 1930, p. 28. 

TJ.S.N.M. No. 21509; B.M. No. 29.8.22.59. 

Type loocdity . — ^The one specimen was collected in Monterey Bay, 
Calif., depth about 500 meters, by E. F. Ricketts. 

Description. — Shape, lamellate. Size, 1 to 4 cm thick, 6 by 12 cm 
in ar.ea. Consistency, friable. Color dry, very pale drab. Oscules, 
on one side only; diameter, 3 mm; distance apart, 15 mm; over very 
shallow c 1 0 a c a s 
that branch almost 
at once into about 
a dozen diverti- 
cules. Pores, at 
least 100ft in di- 
ameter; principal- 
ly on the nonos- 
cular face. Sur- 
face, superficially smooth, with low rounded protuberances 5 to 15 
mm high on the oscular surface. 

Ectosomal specialization, lacking, although there is a false appear- 
ance as of a special ectosomal reticulation, because of the fact that 
the endosomal reticulation is finer above and coarser below. En- 
dosomal structure, reticulate, with polygonal meshes about 0.5 to 
0.7 mm in diameter, bounded by fascicular bundles of spicules. The 
spicule size is notably uniform. 

Principal spicules, oxeas (fig. 69) ; size, about SOju by 400fi. 

Bemarhs . — This specimen was collected from the same general 
locality as Oellius textapatina and Poecillastia richettsi and is note- 



FiGURB 69 — Xestospongia diprosopia (de Laubenfels), X300 
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worthy for external simulation of these two sponges. We must con- 
clude that the remarkable structure is in a large part an ecological 
adaptation. This should not be interpreted that this is some common 
shallow-water sponge that has lightly assumed such shape because of 
its surroundings, but that this species has by selection or some other 
determiner come to have this structure. It is remarkable further 
in that it is the slightly convex side that is oscular ; usually in con- 
cavo-convex sponges the reverse is true. This very unusual cir- 
cumstance is also reported for Xestospongia {Petrosia) coralloides 
Dendy (1924:, p. 325). It may be a generic tendency. X. difrosopia 
is remarkable for this character, which it shares "with oorcdloides^ 
and for the large size of its spicules, by which it may be distinguished 
from that species and most others. 

XEST0SP0N6U VANILLA (de Lanbenfds) 


Ealiolona vamMla db Laubentixs, 1930, p. 28. 

U.S.N.M. No. 21452; B.M. No. 29.8.22.45. 

Type loocdiiy. — ^Pacific Grove, Calif., July, 1925, collected by me. 
This is one of the most abundant sponges in central California, oc- 
curring usually on the under side of bowlders in the lower half of 
the intertidal zone. 

Description. — Shape, encrusting. Size, up to 1 cm thick, spread- 
ing laterally indefinitely. Consistency, stony hard. Color in life 
and when preserved, white or very pale yellowish drab. Oscules, 
round, often with raised rim, diameter 1 to 1.5 mm, distance apart 

about 1 cm. Pores, approximately 

■■ lOO/i in diameter. Surface, super- 

ficially smooth. 

Ectosomal specialization, vague or. 
lacking. Endosomal structure, a re- 
ticulation of canals in a ground sub- 
stance in which the spicules are so 
densely packed that no pattern can be discerned in their arrange- 
ment. The canals, however, are usually either perpendicular or 
parallel to the surface and often meet at right angles, so that they 
make a symmetrical pattern. 

Principal spicules, oxeas (fig. 70) ; size, lift by 150/x to 12ft by 160ft. 

Bemarhs. — Petrosia was erected by Vosmaer (1885, p. 338) for 
Rerdera dura of Schmidt (1862, p. 76), to replace ScTwmdtia of 
Balsamo Crivelli; that name being preempted. He lists various 
forms and specifies stony consistency, spicules crowded together, 
oxeas, strongyles, and rarely styles. Eidley and Dendy (1887, p. 9), 
define Petroda thus: 

Sponge usually bard or even stony; generally with numerous, well-defined 
large oscula. Skeleton more or less confused; spicules oieote to strongylote, 


I^GTJEB 70. — Xe8t<mxinffi(i vamXLla (de 
LauTjenfels) , X300 
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usually short and thick, packed close together in tracts. The most obvious 
feature of this genus is its hard, often stony texture. 

It would seem that two distinct generic types are included in the 
sponges assigned to the above diagnosis. One group typically has 
large thick strongyles, plus large thick oxeas plus very small spicules 
apparently representing a distinct category, because they are found 
of considerable diameter although short. The spicules that seem 
clearly to be immature are nearly as long as, though much thinner 
than, the type they are approaching by their growth. The ectosome 
seems unknown for the genotype, but most of the species having the 
above characteristics, as for example Petrosia lignosa Wilson (1925, 
p. 403), have special dermal tangential skeletons. A second group 
lacks this ectosmal specialization and therefore may be taken as wor- 
thy of generic separation ; a further parallelism seems to be that this 
group has only oxeote spicules. I would suggest that the group 
exemplified by Petrosia lignosa and probably by the genotype, 
P. dura^ is most closely related to Gellius and Strongylophora (and 
possibly even to HalicTiOTidria ?), while the second group is most 
closely related to EaliGlona. The second group comprises several 
sponges described by Dendy, for example Petrosia densissirm (1905, 
p. 145) and corcdloides (1924, p. 324), and perhaps several other 
species, such as P. mriahilis Kidley (1884, p. 415), P. similis Eidley 
and Dendy (1886, p. 327), and P. f,stulata Kirl^atrick (1907, p. 
290). Most of the earlier authors and some of the later ones fail 
to give adequate data concerning surface structure. The new generic 
name Xestospongia is proposed for this latter group. 

Genus HALICLONA Grant 

nALICLONA BCBASIS de Laubenfeli 
Saliolona echasis de Laubenfels, 1930, p 28. 

Solotype, — No. 21449; paratype, BAl. No. 29.8.22.48. 

Type locality. — ^From the floating dock of the Yacht Club in San 
Diego Bay, Calif., collected by Prof. C. M. Child. 

Additional material examined. — have found the same species 
growing abundantly on the floating dock of the Yacht Club at 
Wilmington (near San Pedro). On March 4, 1926, I found small 
bits of an encrusting sponge, intertidal, at Laguna Beach, which 
may be of the same species. 

Description. — Shape, ramose or digitate, often with an axial hollow 
about one-third the diameter of the branch. Size, up to 10 cm high, 
about 1 cm in diameter. Consistency, spongy. Color in life : Prof, 
C. M. Child, writing of his specimen, collected during the summer, 
says; “ The color in life is purple, apparently becoming brown later 
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in the season.” My specimens doubtfully referred to this species 
(collected intertidally in March), were bluish lavender. My speci- 
mens clearly of this species, collected from a similar situation to 
that of the holotype but in April, were drab. 

Oscules, few, apical, diameter 2 to 5 mm. Pores : There are open- 
ings over the entire surface very irregular in size and shape, varying 
at least from 60/* to 200/* in diameter. Surface, superficially hirsute, 
on account of projecting fiber ends nearly 1 mm high. 

Ectosomal specialization, vague or lacking. Endosomal structure, 
a fibrous reticulation with polygonal meshes about 75/* in diameter. 
There is a groundwork of spicules in confusion amid the protoplas- 
mic structures. Ascending fibers 10/* to 20/* in diameter, cored by 
4 to 7 rows of spicules. Accessory or transverse fibers 10/* to 20/* 
in diameter, cored by 4 to 7 rows of spicules. 

Principal spicules, oxeas (fig. 71) ; size, usually about 5/* by 100/*; 
a few much thinner ones are probably developmental stages. 

Rermrks. — ^Linnaeus (1759) lists a Spongia 

omlata that may well be the same species as 
~ *■ that which Bowerbank in 1862 (p. 1126) made 

■ — the type of his genus GhoHma, namely C. oou- 

fisotibti.— ffoHoJono lata. This is a very common British sponge. 
^ 300 *** Lauijeiifeis, Oddly enough Bowerbank accredited the 
genus to Grant, though I can find no mention 
of the name in Grant’s writings. In 1841 (p. 5), however. Grant 
erected a genus Halidona for a species that he called QCcndaJta., 
obviously a misspelling of omlata. His figure is an excellent repre- 
sentation of the common oculaia. Tliis seems to be the first generie 
name other than Linnaeus's all-inclusive Spongia to be applied to 
this species, and it appears to have been mere oversight on the part 
of the early spongologists that it has not been in use ever since. 
Grant’s Halina, a nomen nvdem, has little or no bearing here. 

Against employment of Haliclona it may be argued that the orig- 
inal description could have included AcervooMlina limbata, or even 
Isodiotya patmaia. It must be admitted that Grant would probably 
have diagnosed either of these as Edlidona. There is no doubt, 
however, that the well-known ocvlaia was included, and there is 
grave question whether Grant had any specimens of the rarer species 
resembling it. Grant’s genus Cliona, as he described it, might well 
have included TJioosa, yet we should hardly drop it for that reason. 
It seems quite as logical to employ Edlidona as to use GUona. 

As compared to the type of oaulata^ eebasis averages more spicules 
to the fiber, and fiber less kinky. As compared to the type of 
Umhata (made type species of the genus Acervochdlma Eidley, 
1884), eclasis averages finer mesh, has less visible spongin, yet seems 
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tougher. Conditions of preservation may be the cause of this dif- 
ference. As compared to the type of simulans (made type species 
of the genus Adocia Gray, 1867, p. 622), the fibers of eebasis stand 
out more conspicuously from the other tissues, and it has smaller 
spicules. No comparison can be made to Paohychcdina Schmidt 
(1868, p. 8), which is little more than a name; its type species, P. 
rustiea, is represented by no specimens, and from its very brief 
description it may have belonged to any of many different genera. 

As for the matter of few as contrasted to many rows of spicules 
in the fiber, while some species of Hcdiclona have definite tendencies 
one way or the other, the type species regularly exhibits, within a 
single specimen, portions that have the isodictyal reticulation char- 
acteristic of so-called Reniera, and portions of fiber having the many 
rows of spicules, which supposedly determine the group PachyohoBma,. 


HA.LICLONA ENAMELA de Lanbenfels 


Ealiclona enamel a de Laubenfels, 1930, p. 28. 

FoZotype.— U.S.N.M. No. 21450; B.M. No. 29.8.22.8. 

Type locality. — ^Laguna Beach, intertidal, collected by me. On 
numerous other occasions I have seen sponges in the field that I 
feel confident were of this species, but in most cases I have been 
unable to detach specimens without injuring them excessively. The 
species is very thin, grows on hard rocks of great irregularity of 
surface, and is so firmly attached that utmost care is required to 
obtain fragments large enough to work with. 

Description. — Shape, encrusting. Size, 1 to 2 mm thick, spreading 
laterally indefinitely. Consistency, spongy. Color in life and when 
preserved, drab. Oscules, with raised collars, diameter 1 to 1.5 mm, 
distance apart about 1 cm. Pores, very 

minute. Surface, superficially smooth to ^ 

verrucose. - ^ 

Ectosomal specialization, vague or laek- 
ing. Endosomal structure, a fibrous reticu- 
lation, meshes rectangular and 75fi to 125/t 
in diameter ; the plan is very symmetrical, though numerous spicules 
not in the fibers but strewn in confusion among them tend somewhat 
to obscure the regularity of arrangement. Ascending fibers, 15/i to 
25/1 in diameter, cored by 6 to 8 rows of spicules ; the spongin is very 
pale. Accessory or transverse fibers, 5/i to 10/t in diameter, cored 
by 1 to 2 rows of spicules. 

Principal spicules, oxeas (fig. 72) ; size, about 4/t by 120/i 

Remarks. — ^Were one to use the diagnoses • affixed to the names 
Reniera^ OJialina, and Pachyc7kalina.i placing this sponge would be 
difficult. Thin crusting was supposedly characteristic of Reniera, 


Fiqubb 72, — Haliolona ena- 
mela de Laubenfels, X300 



120 


PEOOEEDINGS OP THE NATIONAL WCITSEtTM 


VOh. 81 


while the architecture of enamela is microscopically that of Pachy- 
chaMna and Chcilina, which were supposed to be usually ramose 
forms. Although moderately close to every one of the numerous 
species of Haliclonai, I find no one species to single out as closest to 
enamela. 

HAUCLONA LUNISIMIUS de Laubcnfeli 


HaliclOM limisimiHs db Laubbnfbi.s, 1030, p. 28. 

Eolotype.—V.S.'S.M. No. 21451; B.M. No. 29.8.22.34. 

Type locality. — Pacific Grove, Calif., intertidal, July, 1925, col- 
lected by me. 

Additional material examined. — ^Two specimens taken at Laguna 
Beach, October, 1925. The species is moderately common in central 
California. So far, all the specimens I have found were growing 
on and around coralline algae near low tide. 

Description. — Shape, massive, subspherical, attached only to coral- 
line algae. Size, up to 2 by 3 by 5 cm. Consistency, toughly spongy, 
yet easily damaged. Color in life and when preserved, very pale 
drab. Oscules, craterlike, with raised rims; diameter about 4 inin; 

distance apart, more than 1 cm. Pores, 

20jtt to 60 /a in diameter. Surface, super- 

— ^ ficially smooth. 

Ectosomal specialization, vague or lack- 

PlOCBB 73 . — EaUelona luntaun- , t-, i ^ j. 

iiM de Laubenfeis, X300 mg- Endosomal Structure; there is a 

groundwork that is a very fragile, typi- 
cally renierid isodictyal reticulation. Throughout this there is a 
course reticulation of tough spongin fibers about Y5/i in diameter, 
crowded with many rows of spicules in typical pachychaline fashion. 
This species admirably shows the impossibility of separating genera 
upon these characteristics, which are, however, of supplementary 
value in species descriptions. This particular species may be charac- 
terized as one fitting the diagnoses of the old genus Benicra and the 
so-called Pachyohedina. 

Atscending fibers tO/x to lOOju in diameter, cored by many rows of 
spicules. Accessory or transverse fibers YOjx to lOO/i in diameter, 
cored by many rows of spicules. 

Principal spicules, oxeas (fig. Y3) ; size, Sju by 110^ to 10/t by 125jx. 

Remarks. — This seems a well-marked species, though numerous 
sponges described as Beniera and as PachychaZina resemble it more 
or less. See notes given above in the description of the endosomc. 


HAUCLONA CINEREA (Grant) 

Spongia dnerea Geant, 1827, p. 204. 

BaUchondria dnerea Fleming, 1828, p. 521. 

Isodietya oinerea Bowbebank, 1866, p. 274. 

Beniera oinerea Schmidt, 1870, p. 77. 
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Holotype. — Pi'obably in the British Museum of Natural History. 

Type locdlity. — Euro])e. 

MaAet'kil emmined . — This species is at times abundant intertidally 
in central California; at other times rare. In the summer of 1925 
it was most conspicuous, a year later it was rare, in tlio winter of 
1929 a few specimens were seen, late in the spring none could be 
found. In southern California, at Laguna Beach, on March 14, 
1926, 1 found a few little nubbins of a sponge agreeing in spiculation 
and structure with cinerea and probably of the same species, but 
brownish instead of the lavender color usually so regular on tliis 
coast. 

Description (U.S.N.M. No. 21448; B.M. Nos. 28.11.6.1; 28.11.6.2).— 
Shape, encrusting. Size, up to 3 cm thick, 6 cm in diameter. Con- 
sistency, softly fragile. Color in 
life, lavender; occasional drab speci- 
mens are probably pathological. 

Preserved, drab. Oscules, conspicu- 
ous, with raised, cralciiike rims; 
diameter, 2 to 5 mm ; distance apart, 
usually a little more than 1 cm; 

see notes under “ Surface.” Surface, superficially very porous, 
crowded with depressions about 200jn in diameter; all or many of 
these probably represent actual pores. 

Ectosomal specialization, inconspicuous; there are traces of a 
diaphanous, fleshy, nondetachable dermal membrane. Endosomal 
structure, a pronounced isodictyal reticulation with a few vague 
spicular tracts. 

Principal spicules, oxeas (fig. 74 ) ; size, 6/* by 150/i to 8fi by ISO/a. 

Remarks . — ^In almost all parts of the world where sponges have 
been studied are found species that lack characteristics that would 
separate them from cinerea.^ so this is said to be a cosmopolitan 
species. 

Order DICTYOCERATINA Minchin 


FiaUBE 71- 


•Tlahclona cinera (Gimit), 
XSOO 


Family SPONGIIDAE Gray 
Genus SPONGIA 7 7? 

SPONGIA miA, n«w ipceiei 

nolotype.—V.S.TiiM. No. 22059; B.M. 30.10.8.2. 

Type locaUty . — ^The specimen was collected by me intertidally at 
Point Lobos, south of Carmel, Calif., July 12, 1930. It was grow- 
ing in a cave that was uncovered only at very low tide, and that was 
abundantly lined with sponges. 
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Description. — Shape, massive. Size, 4 by 7 by 12 cm. Consist- 
ency, spongy. Color in life, slaty ectosoine over drab cctosoino. As 
collected the sponge appeared lipstomous on account of the closure 
of apertures, and even in the aquarium the sphincters did not relax. 
It would seem that both pores and oscules must be less than 100/* 
when open. Surface, profusely conulo.se, the couulo.s' loss than 1 nun 

high and about 1 uim 
apart, apex to aia'X. 

Ectosomal speciali- 
zation, an organic 
dermis not ivadily 
detachable, opaque 
and melanistio; this 
from 300/* to 700/* 
t h i c k. Endosomal 
structure, a flesh 
packed with spheroi- 
dal flagellate cham- 
bers about 25/1 to 30/* 
in diameter, and also 
containing rather nu- 
merous evenly dis- 
tributed foreign spic- 
ules and fragments 
of spicules, a ‘ little 
sand, and other d6- 
bris. The skeleton 
is a reticulation 
chiefly o f solid secon d- 
ary fibers CO/* to 200/* 

Figueb 75 . — Spongia UUa, new species, xlB, drawn from a in rl i n m /> i t 

section taken perpendicular to the surface. Only the fiber m i m Q I < I . i in 
and dermis are drawn, the flosli and foreign intrusions SpOXlgiu is I* a 1 h C r 
being omitted because their inclusion would obscure the 1 « v. c.i. »» f *w./%/l 

structures to be illustrated granuiai-SUl 1 aCOd 

and medium dark 

brown, very like that in the commercial sponges. The fibers an', oflcn 
contorted, but the meshes are usually rectangular, about 200/* to 500/* 
in diameter. Here and there through the reticulation are principal 
fibers ascending perpendicularly to the surface. These are recogniz- 
able by having slight, scattered content of coring spicule fragments, 
but more so by somewhat fasciculated or fenestrated architecture. 

RerrMrhs. — ^With some hesitation this species is here described in 
the genus Spongia., from typical members of which it differs sharply 
by having semifasciculated principal fibers. It agrees closely with 
Spongia in most or all other points, and this genus may well be 
employed pending revision of the horny sponges. 
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Family DYSIDEIDAE » 

Genus DYSIDEA Johnston 

OTSIDEA AMBUA d< Lanbonfel* 

Dmvideia amHlOf db LAxmENBELS, 1080 , x>. 28 . 

Ilolotype.—V.S.'SM. No. 21424; B.M. No. 29.9.30.8. 

Tij'p6 locality. — “Loug Wharf,” Santa Monica, collected by the 
University of Soutliern California, July 18, 1914. 

Additional maierial eaiaimned. — On February 25, 1926, following 
a severe storm, I found enormous quantities of this species cast up 
at Venice, southern California. This is only about 8 or 10 kilometers 
from the type locality. On the following day immense quantities of 
it were reported, with specimens brought me for identification, from 
near Ventura, about 90 kilometers from the type locality. I found 
no other species of sponge in the wrack with this one, but it must 
have been tremendously abundant, as bushels could have been col- 
lected. In all the dredging and other collecting of the University 
of Southern California, how- 
ever, they seem to have taken 
but one fresh specimen. In <Tuly, 

1930, 1 collected a massive speci- 
men, iutertidally, at Point 
Lobos, south of Carmel, Calif. 

It is cei’tainly a Dynidea and 
probably conspecific with the 
southern specimens, though dif- 
fering in shajjo and having all 
its libers more lo.aded with 
coai'se sand grains, 

Dtixmlpt ion. — Shape, digitate, 
sonujwhat ranio.se. Sizie, up to 
20 or 30 cm in height, about 
1 cm in diameter. Consistency, .spongy. Color in alcohol, drab. 
Oscules, inconspicuous, barely 100/* in diameter. Pores, not evident. 
Surface, superficially couulose with conules usually less than 1 mm 
high and less than 1 mm apart. 

Ectosomal specialization, a very thin dermis, not detachable. 
Endosomal structure, a fibrous reticulation with meshes about 250g 
in diameter. Principal, or ascending, fibei’s 100^* to 200/* in diameter, 
cored, .sometimes superabundantly, by scattered sand grains often 
more than 100/* in diameter. Accessory or transverse fibers 10/* to 
25/* in diameter, often uncommon, usually free from inclusions. The 
fiagellato chambers are conspicuous, crowded together, and about 
45/* to 56/* in diameter. 

« For Spong(‘lUdao Lendowfold, IwcausG T>y^id4sa supplants Sj^jigGlia. 



FiouiiH 7G . — Dysidca ainbUa de Datibenfels, 
X4(), a cliaractprlstlc bit of the structure 
of this species 
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Bemarles.—TYds genus lias often been called Spom/elia, but Spon- 
gelia of Nardo, 1834:, is a nonicii nuden. It is first described by J olm- 
ston (1842, p. 185) as Duseidekt, or (preferably) Dysidea. The 
genus falls rather sharply into two divisions, fine-surfaced grays 
and coarse-surfaced puiples. The first includes the genotype, 1>. 
fragiMs Montagu. The second includes paUesoens Schmidt, the geno- 
type of Bpongelia according to Vosniacr (1885, p. 303), and this 
might be retained as a .separate genius, though the affinities are so 
close this seems to me inadvisable. Our Californian form is very 
close to fragdis^ but differs in ratlicr smaller fiber, which is also 
more sparsely cored, and by the frequency with which the principal 
fibers are horizontal as well as vertical. 

Family VERONGIIDAE* 

Genus VERONGIA Bowerbank 
VESUNGIA THIONA de LanbenfeU 
Verongia thiona db Laubbnfels, 1030, p. 28. 

U.S.N.M. No. 21500; B.M. No. 29.8.22.31. 

Type locality. — ^Laguna Beach, Calif., intertidal, March 14, 1926, 
abundant. 

Description. — Shape, encrusting. Size, up to 4 cm thick, 12 cm in 
diameter. Consistency, spongy. Color in life, lemon yellow with 
greenish tints; in alcohol very dark purple. Oscules, few and scat- 
tered; diameter 2 to 7 mm. Pores, not evident, evidently very con- 
tractile. Surface, superficially smooth with conules 0.5 mm high, 
irregularly scattered. 

Ectosomal specialization, a cellular dermis about thick. Endo- 
somal structure, as typical for this genus, of the general consistency 
of a rather stiff jelly, permeated by meandering canals (about 1 mm 
in diameter) and by rather scattered fibers in reticulation. TIkuso 
fibers are clear yellow, with a core often apparently empty, again 
filled with opaque substance. In this species the tliickncss of the 
peripheral portion seems much more constant than the size of the 
pith, which is larger in the larger fibers, smaller in the smaller. The 
mesh is so very irregular in outline that it is very difficult to assign it 
measurements, but one is safe in saying that the mesh size averages 
more than 1 mm. 

Histological details : The flagellate chambers are spheroidal, 25/1 in 
diameter. Principal fibers 80/i to 150/iin diameter, cored by the usual 
pith as found in this genus. Pith of the fibers, 50/i to 110/t in diam- 
eter. (Fig. 77.) 


®For Aplysinidae Schulze, because Yeroirkgia supplants Aptyslna 
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RcTTias'ka . — ^All or nearly all the species of Verongia are very near 
the genotype, F. -fisMam Lamarck, 1815, and can only be separated 
by little differences that may well be insignificant. If the accepted 
criteria bo used, however, this form approaches in size of mesh, size 
of fiber, and size of pith only one 
other species of this genus, that 
described as Aflysltui procvmhem 
Londonfold (1889, p. 416), from 
New Zealand. That is also an 
encrusting form, but it is de- 
scribed with black fibers, a very 
great difference. Incidentally, 
it is very briefly and inadequately 
described. 

Verongia thiona is moderately common, at times at least, in the 
intertidal areas of southern California. I know of no other local 
form from which it may not easily be distinguished by its tendency 
(very common in this genus) to change from yellow to very dark 
blue or purple upon drying. 

Order DENDROCERATINA Minchin 

Family DARWINELLIDAE Merejkowsky 

Genus APLYSILLA F. E. Schulze 

APLTSILLA GLACIALIS (DrbowiU) 

SiinpUcella gladalis Dvbowski, 1880, p. C5. 

Aplysilla gladalis Lbndenfixd, 1839, p. 706. 

Tlolotype . — Location unknown. 

Type locality . — Arctic (White Sea). 

MatencH examined . — ^Numerous specimens, all collected intertidal- 
ly at Pacific Grove, Calif., in which vicinity the species is rather 
common. It occurs on granite bowlders fairly high up in the inter- 
tidal zone, seeming to be a very hardy sponge. 

Des<mpUon (U.S.N.M. No. 21432; B.M. No. 29.8.22.23).— Shape, 
encrusting. Size, 1 to 2 mm thick, 5 to 6 cm in diameter. Con- 
sistency, weakly spongy. Color in life, colorless to rosy red; in 
alcohol, drab. Oscules, round and scattered; about 1 mm in di- 
ameter. Pores, not evident. Surface, superficially glabrous, with 
conules about 1 to 2 mm high and 2 to 3 mm apart. 

Ectosomal specialization, a dermis about 8ju thick, fleshy, and 
rather slimy. Endosomal structure, a rather dense mass of flagel- 
late chambers and other protoplasmic structures permeated by canals 
and dendritic fibers. Histological details: The flagellate chambers 



B’iqdre 77. — y&rotigia thiona de Lauben- 
fels, X 40 ; typical fiber cut obliquely at 
one point to show the lamellate, pithed 
structure 
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are eurypyllous, often polygonal in section, and typically about 30^ 
by 60/4 by YO/* in size. Principal fibers, kOn to 265 jk . in diameter, 

obviously of concentric layers. A pith 
often occupies as nmcli as 80 per cent 
of the total, especially near the base 
of the sponge. These fibers arise from 
a basal plate (very thin) and brunch a 
few times, but I find no anastomoses. 
The distal ends of the fibers cause the 
conules. (Fig. 78.) 

Remao'ks. — It is quite remarkable 
that the Californian specimens agree so 
closely with the original specimen from 
north of Europe, and with Lenden- 
feld’s description of what he records as the same species from 
Australia. 



?IGUBE 78. — Aplyailla glaciaUs 
(Dybowksi) : Fiber, X40 


APLYSILLA POLYRAPHIS do Laubonlela 
Aplysilla polyraphh pe Laxjbbnfels, 1930 , p. 29 . 

Halotype.—U.S.'NM. No. 21434; B.M. No. 29.8.22.41. 

Type IwcHity . — ^The one specimen, or group of specimens, is from 
my personal collection, taken at Pacific Grove, Calif., July, 1925. 

Description. — Shape, encrusting. Size, 6 mm thick, 3 cm in di- 
ameter. Consistency, spongy. Color in life and when preserved, 
purple. In collecting this sponge, it was necessary to detach its 
leather thin encrustation from the rock under water. Upon doing 
this, such copious quantities of deep purple coloring material were 
emitted that the entire tide pool, about a meter in diameter, was 
rendered purple. The sponge was put in a bucket of sea water to 
be taken to the laboratory, and this was also colored piirple. The 
first jar of alcohol in which it was placed was colored so deeply as 
to become opaque, but the alcohol was changed twice, and tlie Ihird 
filling remains uncolorod, though the sponge appears as dark as 
ever. 

Oscules, not evident as distinct from the pores (which see) . Pores, 
skeletal, 120/* to 300/*; protoplasmic, probably up to 200/t wlicn fully 
open, but closed or nearly closed in my specimen. Surface, super- 
ficially smooth, with scattered conules 1 mm high. 

Ectosomal specialization, a fibrous reticulation in one plane, with 
meshes having openings 120/x to 300/4 in diameter. The fibers are 
about 80/4 to 180/4 in diameter and are densely packed with foreign 
spicules; these are presumably united by spongin, but remain united 
during only very slight maceration, more vigorous inacer-ation sep- 
arating them easily. Endosomal structure, a minimum of proto- 
plasm with relatively enormous quantities of foreign spicules, the 
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mass permeated by dendritic fibers, and all set on a tough basal plate 
of spongin. Ascending fibers, 80/t, to 200/i in diameter, without for- 
eign inclusions, with lamellate structure, and terminating above in 
the Connies. (Fig, 79.) 

R&rnarks . — Because of the ononnous quantities of siliceous matter 
present (mo.stly foreign spicules) and because of the extreme opacity 
of the colls (they are packed with purple granules that arc almost 
black), the difficulties in studying this sponge were excessively groat. 
Eecourse was had to hydrofluoric acid as a solvent for the siliceous 
matter, but the resulting material was badly shriveled and distorted, 
so that the method helped very little. By dint of making many 
sections some data can be given, however. There is a basal plate of 
spongin from which dendritic processes rise. These are typically 
about IZO/JL in diameter near the base, and about 0.8 to 2.7 mm high, 
with occasional branching but no anastomosing. The spongin is 
now dark, perhaps stained by coloring 
matter dissolved into the alcohol fi'om the 
cells. Near the base those fibers are rather 
obviously cored with pith, biit their struc- 
ture is in general that of several concentri- 
cally placed cones, a hollow within the 
inner, smallest ones. This organization of 
fiber is quite typical of the genus Aph/silla. 

All tlu'ough the flesh are enormous 
quantities of spicules. It would seem that 
every species in the vicinity was repre- 
sented. There is but cramped space left 
for the protoplasmic structure. As the 
spiculas are placed to avoid closing the 
dermal pores there is at the surface that which resenibles a reticula- 
tion of foreign spicules, densely packed. From the ease with which 
those are mac'cratod apart, 1 judge they are not hold together by 
sjxiugin, I find no foreign inclusions in the fibers themselves. 

Very careful search was made for the flagellate chambers. I be- 
lieve that in this sponge, on accx)unt of the small size of the inter- 
stices between spicules, the flagellate cells ai’e poorly organized into 
chambers, I find a few that seem to be eurypyllous, about wide 
by 100/i long. Others in this section are round, and about 30/i in 
diameter. These may be cross sections of the eurypyllous ones. 

On all counts, the closest .species to polyraphis is violaeea Lenden 
fold (1883, p. 237) , from Australia. It had sand grains in its basal 
plate of spongin, which I think is probably true of polyraphis. 
From it and all others of the genus, however, the California sponge 
is very widely separated by its profusion of foreign spicules. 



Figure 70. — AplysilU poly- 
rapMs de LaubontelB, X50; 
section of macerated skele- 
ton; free-hand drawing 
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Aaata, 89, 

Irepha, 91, 
spongigartina, 89, 
Acanthascus, 18, 
platei, 18. 

Acanthosaccus tenuis, S. 
Acarnidae, 104. 

Acarnus, 104, 106. 
erilhacus, 4, 104. 
ternalus, 106. 
Acervochalina, 118. 

limbata, 118. 
aculeata, Farrea, 3. 

Adocia, 119. 

simulans, 119. 
Aegagrophlla, 69. 
aegagropila, Mycale, 68, 
agasBi&ii, Gcodia, 4, 25. 
agonnes, Myxilla, 79. 
agminata, IlymenJacidon, 62. 
Alcyonium aurantiumt 45. 

vosparium, 50. 
amWay Duseideia, 128. 
amblia, Dysidea, 123. 
amorpha, Reniera, 61. 
anaorpbuR, Prianos, 61. 
Ampbilectus, 99. 
Ampboriscidae, 15. 

Anaata, 89. 
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spoiigigartina, 89. 
andrewsi, ^pirastrolla, 60. 
aiigulata, 8idonor>s, 4, 23. 
Aphomo, 17. 

borrida, 17. 
AphrooalliBiOH, 21. 
vastus, 21, 
whiie(i'imianu,% 21. 
ApbrooallisUdae, 21. 
aplcah.% Leucandra, 4, 11. 
Aplysilla, 125. 
glacialiB, 125. 
polyrapbis, 120. 
violacea, 127. 

AplysiM, 124. 

procwnbens, 125. 
Aplysinddae, 124. 
aquaeductus, Boniera, 61. 
arb, Tetilla, 42. 
arndti, Astylinifer, 74. 

AsciUa convallanat 3, 6. 
Ascute, 10. 

uteoides, 10. 
a«<ode«, Burypon, 92, 


asper, Rbabdooalyptus, 20, 
astrosanguinea, Miorociona, 95. 
Astrotetraxonida, 106. 

Astylinifer, 74. 
arndti, 74. 
planus, 75. 

atlantica, Poterio% 50. 
aurantia californiana, Tetbya, 44. 
aurantium, Alcyomum, 45. 
authia, Timea, 45. 
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Axoa, 106. 

Barbozia, 62. 

primitiva, 62. 

Batliydoi'us daicsont, 20. 
Batbyxiphus subtllis, 3. 
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inops, 62. 

hellaheUemi$f EBperella, 66. 
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tioolor, Bidonops, 4, 23. 

Biemna, 63, 78. 
fortis, 64. 
niegalosigma, 04. 
rbadia, 63. 

bitorquis, Phlyctaenopora, 62. 
breplm, Aaata, 91. 
brepba, Anaata, 91. 
breviana, Geodia, 4, 25. 
bucklandi, Dercitus, 39, 40. 
buoklafidif ITalina, 39. 

I/ymmi acid Oft, 39. 

Calcarea, 5, 6. 
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candidata, Papyrula, 38. 
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cbelifer californiana, lopbon, 82. 
cbelifer ostia-magna, lopbon, 83, 
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Cliouelasma, 21. 
calyx, 21. 
tenerum, 21. 

Clioristida, f>, 23. 
ciliata, Grant ia, 11, 

Cinachyra, 44. 
vimrva, Ilalichoudria, 120 . 
laod^iotya, 1 - 0 . 
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120 . 
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coralloideSi 95. 
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Clathriop«anuna, 90. 
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convolvulafl, Furrea, 20, 

GoratloidcH, Giatlivia, 95. 

Petrosia, 117. 

eoralloidea, Xestospongin, 116. 
coriacea, LeuoosoUniia, 7. 
coronata, Spongla^ 11 , 

Byoimdm, 3, 11. 
corona turn, Syc*<pi, 11. 
cortiua PonaroH, 35. 
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erutora, Rcnicrn, 61. 
orihrom, Papillina, 50. 
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amblia, 123, 
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Kndodyon, 106, 
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orithaouH, Aoarnns, 4, 104. 
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Ficulina, 52. 
ficus, .53. 
suberoa lata, 52. 
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finibriata, Guitarra, (iJi. 
iima, Myxilla, 77. 
finluri, liJHprrvllft, 4, b(L 
iiKtulariH, Vorouj^ia, 125, 
fiHtulata^ PetroHia, 117. 
llabolliPoniiiH, Trlkonirion, IK), 
ilagollifor* GoIHuh, 1 12. 
Torcipula, Ksix'riopsiH, 72. 
fortH, Hioinna, b4. 
fruKiliH, DyHitlea, 124. 
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jjjaduH, Suberlto«, 4, 05. 
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f^elHndra, Ilalicboclona, 114. 
Genius, in, 114. 
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Hadromorina, 5, 44. 
Halichoolona, 113, 114, 
golliiidra, 114. 
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Ilymedosmiidae, 87. 
liymena, Wilsa, 72. 
Hyiuenamphiastra, 87. 

cyanocrypta, 75, 87. 
Hymouiacidon, 57. 
agniinata, 62. 
hHcJclandi, 39. 
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lophon, 82. 

choUfer calif orniana, 82. 
cbelifor oslia-magna, 83. 
lotrocdiota, 89, 100. 

Isociona, 4, 99. 

litbopbocnix, 99. 
tuborosa, 100. 

Isodiotpa cincrm, 120. 

Isodictya palmata, 118. 

japonica, Leuoosolonia, 6. 

Jia, 97. 

jia, 07. 

Joyeuxia, 62, 
viridis, 62. 

kagosbimensis, lieucosolenia, 6, 
karykina, Plocamia, 4, 101. 
Tcarykinos, Plocamia, 101. 
Kirkpatrickia, 84. 
variolosa, 84. 

kyma, Lissodendoryx, 73, 75. 
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lacTinosa, Myxilla, 77, 

IdCustriSf Spanffia, 110 . 
lacustria, Spongilla, 110. 
laminaris, Poecillastra, 34. 
lata, Piculina saberea, 62. 
latus, Suhcriios, 62. 

Laxosuberites, 56, 88. 
lendenfeldi, Slcllctta, 31, 
Leplosa&tra, 01. 

constelUita, 01. 

LeptosiopsiH, 00. 

inaequulis, 00. 

Leuoandra apioalis, 4, 11. 
heath i, 4, 11. 
sagittata, 11 . 

Leacandra solida, 15. 

Leacascidae, 13. 

Leacetta losan^elensis, 13. 

sagittata, 3, 11. 

Leacilla, 17. 
amphora, 17, 
wwtUngi, 15. 

Leaconia, 4, 11. 
heatlii, 12. 
losangclensiSj 13. 
sagittata, 11. 

Leacosolenia, 3, 6. 
convallaria, 6. 
coriacea, 7. 
eloanor, 3, 8. 
japonica, 6. 
kagoshimensis, 6. 
macleayi, 6, 
naatilia, 9. 
stipitata, 6 . 

Leacosoleniidae, 6. 
lignosa, Petrosia, 117. 
limbata, Acervochalina, 118. 

Liosina, 62. 

paradoxa, 62. 

Lissodendoryx, 75, 84, 100. 
kyma, 73, 75. 
noxiosa, 76. 
rex, 77. 

lithophooiiix, laocionn, 00. 
lithophocniXf Plocamla, 4. 
longispinas, Prosuberites, 55. 
losangclensis, Leacetta, 13. 
losangelcnstSf Lcucoma, 13. 
laciexisis, Dendoryx, 09, 
laaisimilis, Haliclona, 120. 
luwurianSy Ilalioliondria^ 50. 

mac^nitiei, Mycalo, 68. 
macilonta, Mycale, 68. 
macleayi, Leacosolenia, 6, 
manaarensis, Plocamia, 3, 102. 
megklosigma, Biemaa, 64. 
meg ana, Sidonops angulata, 23. 
megaaterra, Geodinella rohuata, 28, 
mesotriaena, Geodia, 4, 25. 
meaotriaenella, Geodia, 4, 25. 
Meyenia rohuata, 3, 111. 
microana, Sidonopa angulata, 23. 
mierochela, Barypon, 92. 

Microciona, 93. 


Microciona astrosanguinea,. 05. 
discreta, 03, 
inicrojoauna, 03. 
parthona, 05. 
prolifora, 1)5. 

Microdonidae, 93, 103. 
mlcrojoaana, Microciona, 03. 
mulleH, Cydonhim, 25, 
nmtabilis, Tctilla, 40 
IMycale, 66, 

aegugroplla, (iS. 
bollabellonsiH, m. 
fnsoifibula, 70. 
maegluitiei, 68. 
inacilenla, 68, 

Mycalinae, 72. 

Myxilla, 79. 
agennes, 70, 
llrma, 77, 
lacimosa, 77. 
parasitica, 80. 
rosacea, 81. 

versicolor californiana, 81. 
MyxiUidae, 76. 

Myxospongida, 5, 22. 

nautilia, T-eucoHolenia, 0, 
noon, Oyamon, 101). 
nodulosus, Uhabdocalyptus, 20. 
Normania tcnullanmana, 35. 
noxiosa, Lissodendoryx, 76. 
imda. lihyzaxlnelhi, 50. 
nuttingi, LeuclUa, 15. 
imttingi, iUiabdodonncUa, 3, 15, 

obseurata, Tedanione, 80. 
ocoiUata, Haliclona, 138. 
ocea, Purrea, 3. 

OGulata, CJialina, 318. 

Spongla, 117. 
oculata, ITalidona, 118. 
Ophlitaspongiu, 4, 05, 103. 
ponnata, 71. 

pennata californiana, 10.3, 
origlnalla, Baperiopflis, 70, 103. 
orthotrlavna, Bldompa angulata^ 23. 
OacuHna, 50. 

ostia-magna, loidion cliellfor, 83. 
coia, Geodia, 4, 25. 

Pachaslrella, 35, 

Pachychalina, 110, 120. 
rustica, 119, 

pachymastia, Polymastia, 51. 
paUesoena, Spongelia, 124. 
palmata, Isodictya, 118. 
panicea, Halichondrla, 50, 
panicea, Spongia, 56. 

Papillina cribroaa, 50. 

Papyrula, 37. 
candldata, 38. 
hilgendorfl, 38. 
saccharis, 37. 
spbaera, 38. 
paradoxa, Liosina, 62. 
parasitica, Donatia, 47. 

Myxilla, 80, 
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X^aresporella, 
psila, GO. 

serratoliamata, 70. 
parthoaa, Microciona, 05. 

Penures, 35. 

<*orti‘as, 35. 
tyloastor, 87. 

ponnata californiana, Ophlitaspongia, 
103. 

ponmta, DOBmoLoelU^ 4, 104. 

Petrosia, 02, 116. 
coraUoides, 117. 
densissimaf 117. 
dura, 62, 117. 
iistiilata, 117. 
lignasa, 117. 
slmllie, 117. 
variaUlis, 117, 

Phloedietyou, 62. 

Phlyctaenopora, 62. 

bitorquis, 62. 
planus, Astylinifer, 75. 
platei, Acantbascus, 18. 
plena, l^locamia, 103. 

Plocamia, 101, 
igzo, 102. 
karykina, 4, 101. 

Ivarykinos, 101 . 

JithophocaiXt 4, 90. 
manaareusis, 3, 102. 
plena, 103. 

Plocamiancora, 103. 

Plocamiidae, 101. 

Poeclllastra, 32. 
compressa, 33. 
laintnaris, 34. 
rickottsi, 82. 
schultssei, 33. 
tenuilaminaris, 35. 

Poecilosclerina, 5, 63. 

Polymastia, 51. 

pachymastia, 51. 

Polymastiidac, 51. 

Polynia, 17. 

polyraplUH, AplyslUa, 126, 

])opuli forum, llyalonoma, 17. 

Poiorion aitmtioa^ 50. 

Pozjsiolla, 00. 

PrianoM, 61. 

amorpluis, 61. 
oolumcUa, 62. 
probloiuaticus, 01. 
primlilva, Burbozia, 62. 
problomaticus, Prianos, 01, 
procumbens, Aplysina, 125. 
j)rolifora, Microciona, 95. 

X^rosuberites, 54. 
opipbytum, 55. 
longispinus, 65. 
rugosus, 65. 
sisyrnus, 54. 
l^roteleia, 106. 

Protosehmldtla, 62, 
simplex, 62. 

PHOudonapya, Olathriopsamma, 96. 
psila, Puresi)orella, 69. 
pulvlnatuHf II ymcniaoidon, 50. 


radiata, Tetilla, 42. 

Raphyrm, 50. 
llaspailia, 108. 

Ilaspailiidae, 107, 109, 
lieniera, 61, 119, 120. 
amorpba, 61, 
aquaeduotus, 61, 
cinereaf 120. 
crassa, 61. 
cratera, 01. 
dura, 116. 
hebes, 01. 
luxurians, 59. 
variaUlia, 59. 
rex, Lissodendoryx, 77. 
rbadia, Biemna, 63. 
Rhabdocalyptus, 20. 
asper, 20. 
dawsoni, 20. 
dowUngi, 18. 
nodulosus, 20. 
tener, 20, 

Rhabdodermella, 15. 

nuttiugi, 3, 15, 

Rhaphiophora, 50. 

Rhizaxinella nuda, 56. 
rickettsi, Poocillastra, 32. 
robusta, Kphydatia, 111. 

Geodinella, 4, 28. 
rol)uata, Mcyenia, 3, 111. 
rosacea, Myxilla, 81. 
llossellldue, 17. 
rotula, Hymetrochota, 88, 89. 
rugosus, Prosuberites, 55. 
rustica, Paohychalina, 119. 

saccharis, Papyrula, 37, 
sacra, Halisarca, 22. 
aagittata, Lcucetta, 3, 11. 

Lcucmhdra, 11. 
sangumea, Spongia, 59, 
sansibaronso, Strongylacidon, 63. 
Scbmidtia, 116. 
sclmltzei, Poecillastra, 33. 
serratobamata, Bsperella, 70. 

Paresi)orella, 70. 

Sidonops, 23, 

angulata, 4, 23. 
angulata megana, 23. 
angulata ndoroana, 23. 
angulata orthotriama, 23. 
})icolor, 4, 23. 
Sigmatotolraxonida, 106. 
aimilia, Pctroaia, 117. 
simplex, Protoscbmidtia, 62. 
SimpUcella gladalia, 125. 
simulans, Adocia, 119. 
sinapium, Hymeniacidon, 57. 
sisyrnus, Prosuberites, 54. 
solida, Leucandra, 16, 
solidus, Staurocalyptus, 18. 
spbaera, Papyrula, 38. 
Splieciospongia, 48. 

confoederata, 48. 
Spbinctrella, 84. 
spinosa, OCetilla, 43. 
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Spirastrolln, 51. 

(UKh'Civfii, 50. 

123, 124. 
paJlcsvciu^ 124. 

^pongcliUlac, 123. 

Si)Oiij?ia, 121. 

<‘hi(Tca, 120 . 
vorouaia, 11 . 

<l!ffiOiiiy 50. 
i<lia, 121. 
laruHtrin^ 110 . 
ociilata, 118. 
pa )i icon, 56. 
nanguinea, 59. 
spongigartina, Aaultf, 80. 
spoiigi^artina, Aiiaata, 89. 
8poiij?iklac, llil. 

Spoiigilla, 110. 

lacustris, 110. 

{:^pon#*illi(lao, 110. 
squamata, GoliimnitiSi 46, 47. 
StaurooalyptuR, 18. 

(lowliiisi, 18. 
fasciculatus, 19. 
solidus, IS. 

tifrJlata, ngmcdVHmia. 47. 
Stellotta, 19. 
olarolla, 29. 
ostrolla, 29, 
leiidonfoldi, 31. 

8tc*llottidao, 29. 
atipitafu, LeiicoHolcnia, 6 . 
Stronicylacidon, sansisbarenso 03. 
Slronj>ylaiinua, carteri, 63. 
Stroiigylophora, 61, 63. 

durissiina, 63. 

StylotGlla, '62. 

columella, 62. 
dig Hat a, 62. 
heliophila, 60. 
siiberea lata, Piculiim, 52. 
Hifherca, Su’brrHoff, 52. 

Suberitos, 50, 51, 53, 55. 
(lonniiiouhis, 53. 

,tj;adiis, 4, 55. 

52. 

suhcrca, 52. 

Snboritidao, 52, 
subtills, Uathyxiplni^', 3. 
^geandra coaria, 4, 10. 

corona ta, 3 , 11 . 

Syeottidae, 10. 

Syeou, 4, 10. 
coaetum, 10. 
coronal uni, 11. 

Sylleibidae, 17. 
synnatitus, Dercitus, 38. 

Tedania, 83. 
topsenti, 83. 
toxicalis, 84, 85. 

Tedanione, 86. 
obscurata, 86. 
wilsoni, 86. 

t(‘iier, Bbabdocalyptus, 20. 
tonerum, Chonelaama, 21 . 
tcmiilamhiaris, Nor mania, 35. 


tomiilaminaris, Poocillastra, 35. 
tcMiuis, Acaiitlu)sa(TUs, 3. 
tornatus, A(*arims, 106. 

Tonaos (‘oci’iila, 8S. 

Tolhya, 41, 46, 47. 

auraiitia californiana, 44. 
Tothyida(\ 44. 

Tcthaopma, 43. 

Tot ilia. 40. 
art), 42. 
inntabilis, 40. 
radiata, 42. 
spino.^'a, 43. 

T(4illi<lao. 40. 
totractis, Tijnoa, 47. 
loxlapatina. Ocdliiis, 4, 112. 
ThalyniaH rcspara, 50. 

Thciioidao, 32. 
tbiona, VkToia^ia, 124. 

Tlioosa, IIS'. 

Thuoa, 45. 
authia, 45. 
stcllata, 46. 
t(4ractis, 47. 

Tiinoidao, 45. 
lopsoiiti, Tedania, 83. 
toxicalis, Tedania, 85. 

Trikentrion, 110. 

tlabelUt’orinis, 110, 
tnberosa, Isociona, 100. 
tnhiupcrma, darfcrcila, 111. 
tnbisj)enna, (^art(*rins, 111. 
tyloaster, Pcniaros, 37. 

uuiiodon, llymeniucidon, 60. 
iitcoides, Ascule, 10. 

viiaabnnda, Pcsmacella, 61. 
vanilla, T/aliclona, 116. 
vanilla, Xestosponj^ia, 116, 
variahiJii^, Pvtrotiia, 117. 

Renicra, 59. 

variolosa, Kirki)atriekia, 84. 
vastus, Apbr<)(*allist(‘s, 21. 
Vt'i’onj^ia, 124. 

(istularis, 125. 
tbiona, 121. 

Veron|i‘iida(‘, 124. 

versicolor californiana, Myxilla, 81. 
vespara, 77/rfi0/.v/a.s*, .50. 
vcHpariinn, Alcgoniunu 50, 
vioia<*ea, Aplysilla, 127, 
viridis, J(»yeuxla, 62. 

Vonnaaila, 66. 

Vosnmeria, 17. 

irhifcai'cttianm. AphrocaUistcfi, 21. 
Wilsa, 72. 

bymona, 72. 
wilsoni, Tedanione, 86. 

Xestospoiijda, 115. 
corail oides, 116. 
diprosopia, 115. 
vanilla. 116. 

Zygherpe, 65. 

byalodernia, 65. 
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During the exploration oi certain parts of Hispaniola during the 
spring of 1931, Dr. Alexander Wetmore, assistant secretary of the 
Smithsonian Institution, visited among other localities the island 
of Beata, where he and F. C. Lincoln, of the Biological Survey, ob- 
tained a quart bag full of scrapings from under the edges of stones 
and similar places. Thi® material has yielded an amazing lot of 
new land mollusk«^. 

Beata Island lies about G milc'- off Beata Point, the southern ex- 
tremity of the island of Haiti. It is connected with that island 
by a submarine bank on which there are from 12 to 18 feet of water. 
It is about 414 ^n length in a north and south direction, and 
4 miles in width. 

The United States West Indian Coast Pilot gives an elevation of 
330 feet for the island, but Doctor Wetmore states that it “ is low, 
and so far as my knowledge goes from personal observation, does not 
rise to the altitude given for it on current charts. Mr. Lincoln and 
I estimated the highest points at from 75 to 100 feet above the sea, 
in which regard we were joined by a resident on the island.” 

Doctor Wetmore also says that “the island is of characteristic 
limestone formation with laige areas of rock bare of soil, and is 
much eroded. Scrub and ( acti grow densely and may be penetrated 
only along the trails. 

“The rubbish collected for shells was obtained along a space of 
a quarter of a mile bordering the trail going inland from the north 
shore. Here in places there is a shallow covering of loose soil that 
supports a more luxuriant ti-ee gi’owth than that in other sections/ 

The affinities of the various forms herein described are Haitian, 
but all are so strikingly differentiated that it is safe to believe that 
Beata Island has for a long time been separated from the laiger 
island. 

No. 2929.-PROCEEDINGS U 6. NATIONAL MUSEUM, VOL. 81, ART. 6 
10S731- ,Ti! 1 
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After the manuscript for this paper had been submitted for pub- 
lication, a paper came to hand published by Dr. William J. Clench, 
in the Proceedings of the New England Zoological Club, which 
named two of the species herein described — Ohondro'poma hecdensis 
and BroGhypodeUa utowmae. 

CHONDBOPOUU. (CHONDROPOHlUlt) WETUOBEI, new species 
Plate 1, Figdbks 8, 10 

Shell small, elongate-conic, semitranslucent, flesh-colored, with 
four interrupted series of brown spots, which are arranged both in 
axial and spiral order. The spaces that separate these brown spots 
axially are about equal to the length of the spots, while the spaces 
that separate them spirally are more than twice the width of the 
spots. The early whorls are exceedingly thin, permitting the colu- 
mella to be seen within. They are strongly rounded and marked by 
retractively slanting incremental lines only. The succeeding turns 
are also thin, but less so than the early whorls, and on these the 
incremental lines become strengthened ; there are also obsolete spiral 
threads present, which give to the general surface a slightly mal- 
leated appearance. The suture is well constricted; the periphery of 
the last whorl is well rounded. The base is short and strongly 
rounded, narrowly umbilicated, and marked by the continuation of 
the axial lines which here assume almost the strength of riblets and 
a spiral thread marking the outer extremiiy of the umbilicus. Aper- 
ture oval; peristome simple and thin, not expanded. 

Type . — ^The type, XJ.S.N.M. No. 403886, has 4 whorls remaining, 
and measures: Height, 9.7 mm; diameter, 4.3 mm. 

Remarks . — The nuclear whorls were described from a young 
specimen having a little more than 5 whorls, of which the last shows 
the spotting described in the type, the preceding ones being bluish 
white. I have figured both specimens. 

Chrondbofomella, new subgenus 

Shell broadly ovate, with the postnuclear whorls inflated, well 
rounded, narrowly tabulated at the shoulder and marked by numer- 
ous slightly retractively slanting, closely spaced, axial riblets. The 
summit of the whorls is rendered feebly crenulated by the axial rib- 
lets. Periphery well rounded. Base inflated, well rounded, openly 
umbilicated, marked by the continuation of the axial riblets and 
feebly developed spiral cords between the periphery and the edge of 
the umbilicus. The umbilical wall is marked by stronger spiral 
cords. Aperture large, with a broadly expanded flaring peristome 
all around except at the parietal wall. The peristome not all in one 
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plane, but somewhat sinuous, being decidedly bent in at the um- 
bilicus. The parietal wall appears notched on account of the absence 
of the expanded peristome. 

Svhgenotype, — Chondropoma (OhondropoineUa) magnipsa (Salle) 
Pfeiffer. 


GHONDSOPOMA (GHONDROPOMBLLA) BEATENSIS Clendii 
Plate 1, Fiotjbes 7, 9 

1932. Uhondropoma (Ohondropomiim) teatensis. Clench, Proe. New England 
Zool. Club, vol. 12, p. 106. 

1932. ChonSropoma (.Chondropomiunt) beatensis attnouri Clench, ibid. 

Shell elongate-conic when complete, flesh-colored with interrupted 
spiral zones of brown. Some of these zones are fulgurated, others 
merely elongated dots, and still others of these dots are joined into 
bands, while the one below the periphery is most conspicuous and 
bi’oader than the rest. The base is also marked by interrupted bands, 
though less conspicuously so than the spire. The inner peristome 
is white, while the outer is slightly rayed. Nuclear whorls 2, straw- 
colored, strongly rounded. Postnuolear whorls well rounded, 
marked by slender, slightly retractively slanting axial riblets, which 
are about as wide as the spaces that separate them, and which render 
the summit of the whorls feebly crenulated. Suture moderately 
constricted; periphery somewhat inflated, strongly rounded. Base 
narrowly umbilicated, somewhat inflated, strongly rounded, and 
marked by the continuation of the axial riblets. The columellar 
wall of the umbilicus is marked by few obsolete spiral threads near 
its outer margin. The last whorl is slightly solute. Aperture ovate ; 
peristome double, the inner projecting slightly above the outer and 
slightly expanded; the outer broadly expanded, more so on the 
outer and basal lips than on the columellar border, where it is only 
about one-third as broad as on the rest. Operculum thin, corneous, 
typically chondropomoid. 

Bermrl's . — ^Tho specimen described and figured, XJ.S.N,M. No. 
403919, has 3.5 whorls, and measures: Height, 14 mm; diameter, 
9.4 mm. Some specimens are considerably larger than this, one 
with 4 whorls measuring: Height, 18 mm; diameter, 11.2 mm. 
About 60 additional specimens, mostly dead, were obtained. 

LUGIDELIiA BEATENSIS, new species 

Plate 2, Piquees 4, 6, 6 

Shell minute, almost lenticular, pale straw-colored. Nuclear 
whorls 1.3, w'cll rounded, smooth, excepting microscopic granules. 
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Postnuclear whorls 3.2, well rounded, marked by strongly retractively 
curved axial riblets, which grow consecutively stronger from whorl 
to whorl. Suture moderately well impressed. Periphery angulat^. 
Base short, strongly rounded, with a smooth umbilical callus, which 
is about one-fourth the diameter of the shell. The rest of the base 
is marked by the continuation of the axial ribs, which become ap- 
proximated and fused at the callus. Aperture slightly oblique, 
broadly ovate ; outer lip somewhat expanded, thickened and rcllected 
at the edge. The junction of the outer and basal lips forms a de(‘ided 
tooth. The columella is short and curved. The parietal wall is 
covered with a thin callus. 

Type—Th& type, XJ.S.N.M. No. 403920, measures : Height, 1.8 mm ; 
greater diameter, 3.2 mm; lesser diameter, 2.9 mm. 

Remarks. — U.S.N.M. No. 403889 contains 9 additional topotypes. 

The present species can be distinguished at once from Luoidella 
rugosa Pfeiffer from Haiti by its much flatter shape. 

ETJTBOCHAIELI.A BEATENSIS, new speciei 
Plate 2, Pzoxnass 7, 8, d 

Shell minute, broadly conic, solid, flesh-colored. Nuclear whorls 
1.1, weU rounded, smooth, rather elevated. Postnuclear whorls mod- 
erately rounded, separated by a low impressed suture, marked between 
summit and sutxire by faint retractively slanting incremental lines 
and five low, rounded spiral threads, which are almost as broad as the 
spaces that separate them, the one at the periphery being a little 
wider than the rest. Periphery angulated. Base short, well rounded, 
marked by seven spiral threads, which are of irregular width and 
spacing, and of which the three nearest the umbilical wall are the 
smallest. Aperture obliquely oval; outer lip expanded and reflected; 
inner lip reflected over the base as a conspicuous callus; parietal 
wall covered by a thin callus. 

Type. — ^The type, TJ.S.N.M. No. 403921, has 5.6 whorls, and meas- 
ures: Height, 2 mm; greater diameter, 3.3 mm; lesser diameter, 
3 mm. 

Remarks. — ^U.S.N.M. No. 403888 contains 2 additional specimens. 

This species differs from EutroeTiastella eagemana Woinland and 
E. wdrUarM Wagner in having the spiral markings less numerous 
and much coarser. 

EtfTBOCHATELLA SPHAERULA. new species 

Plate 2, Piouees 10, 11, 12 

Shell rather large, globose, flesh-colored, with the early whorK 
tinged with pale yellow and the later with a rosy flush. The nuclear 
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tip consists of not quite a single turn, which is well rounded, smooth, 
and white. The succeeding turns are a little less strongly rounded, 
feebly shouldered at the summit, and marked by fine retractirely 
slanting incremental lines and slender spiral threads. These thread^ 
are almost equal in strength and spacing. Eleven of them are pres- 
ent on all the whorls between the summit and suture. They increase 
in strength as the whorls increase in size’. In addition to these 
raised threads, finer spiral striations are present in the interstices 
between them. Periphery well rounded. Base inflated, well 
rounded, marked by a continuation of the incremental lines and low 
flattened spiral threads, equaling those on the spire in width, but less 
elevated. Aperture semioval; outer lip slightly expanded, par- 
ticularly so at the junction of the basal and outer lip and slightly 
reflected. Columella short, curved; inner lip reflected over the last 
whorl as a white callus, which extends up on the parietal wall. 
Operculum imknown. 

Type . — The type, XJ.S.N.M. No. 403922, has 6.5 whorls and meas- 
ures: Length, 16.2 mm; greater diameter, 16.2 mm; lesser diameter, 
12.9 mm. 

Remarks. — TJ.S.NJM!. No. 403884 contains 18 additional specimens 
from the type locality. 

This species belongs in the group of Euiroohaiella globosa Gray 
and E. opima Shuttleworth. It differs from E. globosa in being 
much more globose, and from E. opima in being much larger and 
being even still more globose. The sculpture in the present species, 
moreover, is much finer in every way. 

CEBATODISCUS BEATENSIS, new species 
PlATK 2, Fiqxjeks 1, 2, 3 

Shell very minute, discoid, pale horn-colored, upper surface of the 
whorls forming a concave disk. The nucleus consists of a single, 
rather large, smooth, well-rounded whorl, which does not project 
above the rest of the turns. The postnuclear whorls are marked by 
rather rough incremental lines, which are irregular both in size and 
spacing, and by slender, wavy spiral threads, of which five are ap- 
parent on the first postnuclear whorl. The last whorl is solute for 
about one-tenth of a turn and in cross section is broadly semioval, 
the columellar side being more or less straight. This whorl is also 
marked by coarse incremental lines and spiral threads both on 
the upper surface and the curved peripheral edge, and the well- 
rounded basal portion. The base is decidedly concave with an open 
funnel-shaped umbilicus. Aperture semioval; the peristome very 
slightly expanded and very slightly reflected at the edge. 
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The type, TJ.S.N.M. No. 403923, has 2.3 postouclear whorls 
and measures: Height, 1.1 mm; greater diameter, 8.4 mm; lessor 
diameter, 2.6 mm. 

U.S.N.M. No. 403897 contains six additional specimens 
from the type locality. This species is nearest related to Cerato- 
Mscm sohdm Simpson and Henderson from La Ferriere, Haiti. 
It differs from this in being much smaller and in having the nuclear 
whorls depressed in the general concave surface of the spire instead 
of elevated, and in having the spiral sculpture much finer. 

CBPOLIS WETMOREI, new species 
Plate 3, Piquees 4, 5, 6 

Shell depressed helicoid with a pale brown band at the suture and 
a broader similarly colored band halfway between this and the pe- 
riphery. (As all our specimens are dead, it is quite possible that in 
fresh material these bands will prove to be conspiciously colored.) 
Nuclear whorls 1.3, slightly rounded, finely granular. Postnucloar 
whorls 3, well rounded, a little more so near the summit than on the 
anterior two-thirds, which slope strongly. These whorls are marked 
by retractively slanting incremental lines, which are of irregular 
strength and spacing. Suture well impressed, the last whorl is nar- 
row and slopes strongly toward the base. The base is broadly 
openly umbilicated and decidedly pinched in on the umbilical area 
behind the aperture to form a strong oblique tooth within. There 
is also a deeply impressed pit corresponding to a strong tooth on the 
inner lip some little distance behind the aperture. The aperture is 
oval and the outer lip is somewhat expanded, reflected, and thick- 
ened, the columella being very short. The outer lip is deflected 
downward near the aperture at the posterior angle. The parietal 
wall is covered by a thin callus. Within the aperture two teeth are 
apparent, the one extending from the columella for more than half 
the length of the basal lip, parallel to it a little behind its edge. The 
other is a very decidedly elevated, subconical structure springing 
from the middle of the outer lip, and extending for more than half 
the width of the aperture across this toward the parietal wall. This 
is at some distance from the outer lip. 

Type . — ^The type, U.S.N.M. No. 403908, measures : Height, 9 mm ; 
greater diameter, 14 mm; lesser diameter, 11.6 mm. 

Remarks . — ^There are three additional specimens in this gathering, 
the largest of which has 5 whorls and measures: Height, 9.3 mm; 
greater diameter, 15.2 mm ; lesser diameter, 12.5 mm. 
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CEPOUS LIKCOLNI, titiw apeciea 
PlATBl 3, FIOTOKBS 10, 11, 12 

Shell helicoid; the early whorls pale horn-colored, the later ones 
flesh-colored with a broad chestnut-brown band at the summit and 
another one immediately above the periphery, while a third band 
is about as far superior to the periphery as the last mentioned is 
posterior to it; in other words, these two bands are separated by a 
light zone as wide as that separating the band at the summit from 
the median band. The rest of the base and the peristome are flesh- 
colored. Nuclear whorls 1.5, low, well rounded, marked by fine 
incremental lines and microscopic granulations only. Postnucleay 
whorls 3.5, well rounded, marked by strong retractively curved axial 
threads, which are rather distantly spaced, the spaces that separate 
them being fully four times as wide as the riblets. Behind the 
aperture these riblets become even stronger than on the rest of the 
whorls. They are also present on the base, although here they are 
slightly reduced. The last whorl descends considerably below the 
periphery at the aperture. Periphery obsoletely angulated. Base 
short, well rounded, and narrowly umbilicated, the umbilicus cov- 
ered for three-fourths of its width by the reflected inner lip. There 
is a deep pit a little distance behind the apertux*e, slightly below the 
periphery, which it parallels and which corresponds to an internal 
fold that half closes the aperture. Another pit is hidden by the 
columella and this forms a basal tooth on the middle of the basal lip. 
The aperture is oval ; the peristome is somewhat expanded, reflected, 
and thickened ; the parietal wall is covered by a thick callus, which 
unites the posterior angle of the aperture with the columella; the 
left outline of this callus is sigmoid. 

Type . — ^The type, U.S.N.M. No. 403909, measures: Height, 13 mm; 
greater diameter, 19.7 mm ; lesser diameter, 16.2 mm. 

Bemarks. — ^U.S.N.M. No. 403898 contains 24 additional specimens. 

This species is related to Oepolis trizomUn Pilsbry, but differs from 
it as well as from OepoUs trizoncilis Grateloup in being decidedly 
more conic and in having the last whorl decidedly more inflated and 
the sculpture stronger in every way. 

CEPOUS TRIZONAUS BEATENSIS, new (ubepeciei 
Fiaxe 3, Fioxtbbs 1, 2, 3 

Early whorls pale buff, the later ones flesh-colored with a zone of 
chestnut-brown separated from the summit by a light area equaling 
this band in width. A second brown band a little wider than the 
one near the summit encircles the turns a little anterior to the pe- 
riphery, the space betweeen the two dark bands being a little wider. 
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Another narroWj very pale brown band is present immediately below 
the periphery. The rest of the base and the peristome are white. 
The dark bands show within the aperture. Nuclear whorls 1.8, low, 
well rounded, marked by incremental lines and microscopic granula- 
tions. The postnuclear whorls are slightly rounded and marked by 
poorly defined retractively curved axial threads. These become a 
little more pronounced toward the last part of the last turn. Suture 
moderately impressed. The last whorl descends near the aperture to 
considerably below the well-rounded periphery. The base is strongly, 
evenly rounded, marked by a feeble continuation of the axial riblets 
with the umbilicus completely closed. There is a strong pit imme- 
diately below the periphery and a little distance behind the aperture, 
which corresponds to the fold on the inside of the outer lip, which 
extends halfway across the aperture. The aperture is oval with the 
outer lip expanded, reflected, and decidedly thickened. There is a 
strong fold on the middle of the basal wall. The parietal wall is 
covered by a thick callus, which has a sigmoid outline on its left 
border. 

Type . — ^The type, U.S.N.M. No. 403910, measures: Height, 13.1 
mm; greater diameter, 21.4 mm; lesser diameter, 16.2 mm. 

RemarJes. — ^U.S.NJM[. No. 403911 contains another bleached speci- 
men. 

This subspecies is distinguished from Cepolis trism.alis in being 
much smaller and in having the basal brown band much narrower. 
It is distinguished from OepoUs trhonella by its closed umbilicus. 

FLAQIOPTTCHA (MONODONTA) BEATENSIS. new (pedes 
Plate 3 , Piotjees 7 , 8 , 9 

Shell small, subglobose, the early whorls flesh-colored, the last 
three with interrupted spiral bands of brown. A continuous band 
of brown is present a little posterior to the periphery, which in spite 
of its continuity, shows circular areas, indicating spots, and between 
this and the summit are two zones of brown spots. There is an- 
other zone of small brown spots at the periphery and a second con- 
tinuous band about as far anterior to the periphery as the other 
continuous band is posterior to it. The base is marked by five zones 
of round brown spots, which are arranged not only in spiral but in 
axial series. Nuclear whorls 1.2, moderately well rounded, marked 
by fitne incremental lines and microscopic granulations. Postnuclear 
whorls well rounded, separated by a moderately impressed suture, 
marked by retractively slanting lines of growth. Periphery well 
rounded. Base somewhat inflated, strongly rounded, marked by the 
continuations of the lines of growth. The last whorl descends de- 
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cidedly near the aperture almost to the middle of the base. Aper- 
ture decidedly oblique, oval. Outer lip thin at the edge, scarcely 
expanded; the inner and basal lip are reflected over the base as a 
thick callus. The basal lip bears a strong denticle about one-third 
of the distance between the columella and the outer lip. Parietal 
wall is covered by a thin callus. 

Type . — ^The type, TJ.S.N.M. No. 403912, measures : Height, 8.9 mm ; 
greater diameter, 12.2 mm; lessor diameter, 10.4 mm. 

Remarks. — ^U.S.N.M. No. 403900 contains four additional speci- 
mens. 

THTSANOPHOSA BEATENSIS, new ipecics 
Plate 1, Piqtjees 1, 2, 8 

Shell minute, depressed helicoid, semitranslucent, pale straw-col- 
ored. Nuclear whorls 2, well rounded, polished, marked by exceed- 
ingly fine incremental lines and exceedingly fine closely approximated 
microscopic spiral striations only. Postnuclear whorls well rounded, 
showing fine lines of growth and exceedingly fine microscopic spiral 
striations. Suture well impressed. Periphery of the last whorl 
well rounded. Base well rounded, openly umbilicated, the umbilicus 
about one-fifth the width of the diameter of the shell. The aperture 
is oblique; the outer lip does not descend at its termination. Col- 
umella short and gently curved ; the peristome not expanded. 

Type. — ^U.S.N.M. No. 403917 has 4.3 whorls, and measures: Height, 
2 mm; greater diameter, 3.1 mm; lesser diameter, 3 mm. 

Remarks. — ^U.S.N.M. No. 403890 contains about 70 topotypes. 

THTSAKOFHOBA ALTA, new species 
PlATE 1, PlOUBES 4, 6, 6 

Shell minute, helicoid, decidedly elevated, pale straw-colored. 
Nuclear whorls 1.5, strongly rounded, smooth excepting fine incre- 
mental lines and microscopic granules. Postnuclear whorls 2.7, 
inflated, strongly rounded, separated by a low impressed suture and 
marked by incremental lines, the surface being rendered slightly 
roughened by the attachment of foreign matter. Periphery inflated, 
strongly rounded. Base well rounded, openly umbilicated, the um- 
bilicus about one-sixth of the width of the diameter of the shell. 
Aperture oblique, and broadly oval; outer lip thin at the edge. 
Columella moderately long, curved. Parietal wall covered with a 
thin callus. 

Type . — ^The type, U.S.N.M. No. 403918, measures: Height, 2.3 mm ; 
diameter, 3 nom. 

Remarks . — ^This is a member of the Boothiana group. 
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UROCOPTIS (AUTOCOPTIS) BEATENSIS, ipecios 
Plate 1, PiaxiRB 11, 13 

Shell pupoid, the apex of the spire decollated, the upper half 
darker than the anterior. The whorls are slightly rounded, ap- 
pressed at the summit and separated by a poorly impressed suture. 
The surface is almost polished, being marked by fine, retractively 
slanting, incremental lines and microscopic spiral striations only. 
The base is short, strongly rounded, with an umbilical slit, and an 
obsolete cord marking the line at tlie junction of the outer and basal 
lip. The umbilical area of the last whorl is marked by rather regu- 
lar threadlike riblets, which are about one-half as wide as the spaces 
that separate them. These riblets become more closely approxi 
mated toward the aperture. The last whorl is solute for about one- 
tenth of a turn, and the aperture is broadly flaringly expanded. It 
is obliquely oval, with the outer edge of the peristome decidedly 
thickened all around. The pillar is slender, solid, and twisted and 
expanded into a lamella on the last half of the last turn. 

Tyfe . — ^The type, U.S.N.M. No. 403913, has Y.S whorls remaining, 
and measures: Length, 23 mm; diameter, 9.3 mm; greatest diameter 
of aperture 8.1 mm ; height of aperture, 7 mm. 

Remarhs. — ^Nine topotypes were obtained, the largest of which has 
8 whorls remaining, and measures: Length, 24 mm; diameter, 10.2 
mm; greatest diameter of aperture, 8.8 nim; height of aperture, 8 
mm. The smallest has 6.5 whorls remaining, and measures : Length, 
19.6 mm; diameter, 8.9 mm; height of aperture, 6.9 mm. The border 
of the aperture being broken prevents our giving the greatest diam- 
eter of it. 

BBACHVrODELLA (LIPAROTES) UTOWANAB Ckneh 
Platb 1, Figubb 14 

1932. Brac'hypodel'ki, utowanao Clbnoh, Proc. New England Zool. (Hub, vol. 12, 
pp. 104, 105. 

Shell fusiform, flesh-colored with a brownish flush. Nuclear 
whorls 2, the first smooth, the second showing the beginning of the 
axial riblets. Postnuclear whorls increasing steadily in size from 
the first to the sixth whorl, after which they again decrease in width 
toward the base. The early postnuclear whorls are very strongly 
rounded, the median ones less so and the later ones very slightly so. 
The last one is slightly exserted at the basal carina. These whorls 
are marked by slender, slightly flexuose, retractively curved axial 
riblets, those of the early turns being almost sublamellar while those 
on the later whorls are more threadlike but more elevated than an 
ordinary thread would be. They are a little kss wide than the spaces 



AKT.e A NBW WEST INDIAN- MOIiDCSK EAtlNtTLA— BAHTSOH 11 


that separate them. Suture well impressed, rendered slightly wavy 
by the axial riblets. The last whorl has a strong basal carina at the 
junction of the outer and umbilical wall, which is rendered crenu- 
lated by the axial ribs, which extend quite prominently upon the 
umbilical wall. The last whorl is solute for a third of a turn. Aper- 
ture almost subquadrate with the peristome expanded and reflected. 
The pillar is slender, solid with a median twist. 

RemarTes . — The specimen described and figured, U.S.NJM. No. 
403914, has 10.5 whorls, and measures: Height, 7.8 mm; diameter, 
2.6 mm. 

TJ.S.N.M. No. 403885 contains three additional specimens. 

MACROCERAMUS BEATENSIS. new species 

Plate 1, Figure 15 

Shell small, elongate conic, pale brown, with darker irregular axial 
bands of che^nut-brown, the first two turns of the apex being pale 
brown, the succeeding one chestnut-brown; the aperture pale 
brown. Nuclear whorls 2.2, strongly rounded, smooth. Postnuclear 
whorls moderately well rounded, separated by a moderately impressed 
suture, the first three marked by rather strong, decidedly retractively 
curved axial riblets. After this the axial riblets become less con- 
spicuous and more distantly spaced. The spiral sculpture consists of 
eight series of obsolete pits between the summit and the periphery 
of the last whorl. These pits appear like malleations between the 
obsolete riblets. The periphery is marked by an obsolete thread. 
The base is well rounded, marked by the continuation of the axial 
riblets and poorly developed spiral pittings, narrowly umbilicated. 
Aperture subcircular; outer lip slightly expanded and slightly 
reflected. Columella moderately expanded and reflected. Parietal 
wall covered by a thin callus. 

Type . — The type, TJ.S.N.M. No. 403915, has 9.5 whorls, and meas- 
ures: Height, 10 mm; diameter, 3.9 mm. 

Remarks. — ^U,S.N.M. No. 403887 contains three additional 
specimens. 

VABICELLA BEATENSIS. ueir speciof 
PlATE! 1, FiOUEB 12 

Shell elongate conic, pale horn-colored, with irregularly spaced 
vertical bands of pale brown, which is also the color of the tip of 
the columella. Nuclear whorls, 2.1, strongly rounded, smooth. Post- 
nuclear whorls rather high between the summit and the suture, very 
slightly rounded, separated by the slightly impressed suture and 
marked by strongly impressed, almost vertical axial lines, which 
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separate spaces of somewhat irregular width. The s umm it of the 
whorls is not crenulated by these impressed lines. Periphery well 
rounded; base moderately long, well rounded, marked by the feeble 
continuations of the above-mentioned impressed lines. Aperture 
moderately long; outer lip thin ; columella sWl:, truncated anteriorly 
and slightly sinuous. Parietal wall covered by a thin callus. 

Type . — The type, U.S.N.M. No. 403916, has 6.6 whorls, and meas- 
ures: Height, 10 mm: diametei. 3 mm. 

Bemarks. — ^U.S.N.M. Nc 403892 contains eight additional 
specimens. 
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INTRODUCTION 

Elden Pueblo, located 6^4 miles east of Flagstaff, Ariz., was exca- 
vated in 1926 by Dr. J. Walter Fewkes and his party for the Bureau 
of American Ethnology. This work, carried on with Doctor Fewkes’s 
characteristic skill and experience, contributed much to our Icnowl- 
edge of the archeology of this region. Dr. H. S. Colton, of the 
University of Pennsylvania, who has for several years investigated 
and published on the ruins of this portion of Arizona, called Doctor 
Fewkes’s attention to the Elden ruin and subsequently aided in the 
field work. Doctor Fewkes’s report (1927) leaves little to be desired 
regarding all phases of the exploration. The present paper is con- 
fined to a study of the decoration of the Elden Pueblo ceramics 
collected by Doctor Fewkes. 

Intercourse by Indian groups scattered over a very wide region 
in northeastern Arizona was promoted by the prominence of San 
Francisco Mountain in Pueblo cult. In Pueblo mountain worship 
the peaks were regarded as shrines, and tribes came from great dis- 
tances to them for worship. Cloud, rain, and water cults were 
ordered in response to the meteorological energy of the high peaks, 
which allocted the weather over thousands of square miles. The 
Pueblo Indians had pi'obably observed the relation of the mountains 
to weather phenomena centuries ago. 

San Francisco peaks as a cult focus would thus be responsible for 
any introductions of foreign elements in the materials from ancient 
pueblos. This is merely suggested as one of the ways that intrusive 
specimens arise, especially from regions widely separated. 

POTTERY 

General remarles . — Elden Pueblo is classed as a gray-ware site, 
one of the many northern type settlements penetrating the Little 
Colorado region and situated south of the great escarpment called 
the “ rim.” It is evident that this ruin dates from the Great Period 
of Kidder and that it was established a very long time before the 
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intrusion, of a development of the varied polychrome ceramic art 
of this region. 

There is no longer question that the focus of the gray-ware 
art was in the San Juan drainage, since Dr. F. H. H. Eoberts’s 
explorations in Pueblo I ruins in the Piedra district show not only 
the beginning of Pueblo Indian pottery, but also that the first ware 
was of the gray type. (Eoberts, 1930.) This is a clear case of the 
influence of environmental clays on the formation of a ceramic 
type. With this fact in view, the polychrome, orange, yellow, and 
brown classes are seen to depend on the original sedimentary clays 
of the Jurassic and Cretaceous and resedimented clays from older 
and later periods spread out on the eroded strata. 

Over a very large area north of the Little Colorado, archeologists 
have noted in small house sites shards of gray ware on which the 
decoration appears faded. These sites, which were much weather- 
worn and gave an impression of antiquity, were for a long time 
an enigma. More intensive work in the Pueblo region has revealed 
that this ware seems to have been dispersed from the Kayenta 
focus during Pueblo III period. It may be surmised that the dis- 
tribution of gray ware of the class mentioned was toward the south 
and west from the Kayenta focus. This is borne out by the char- 
acter of the decoration (see pi. 1 and pi. 3, fig. 3), which may be 
called diffuse, while from the other major focus in the San Juan 
appears to emerge the sharp-cut designs in dark pigment not cover- 
ing the whole surface of vessels. The priority seems to be with 
the San Juan, but the greatest development in an art sense occurs 
to the westward, and its distribution is southward in Arizona. 
Placed on Doctor Kidder’s base map graphically, the gray-ware 
centers are shown in Figure 1. The dimness or clearness of the 
decoration is probably due to the medium used, possibly water in the 
case of the faded designs and seed oil in the clear ones. With the 
iron pigments, water would give a thin paint and oil more of a mass 
of color. (Hawley, 1929.) 

Evidently the gray ware continued over so long a period and 
became fixed to such an extent that when a group of Pueblo Indians 
moved into a locality where it was not possible to obtain the clay to 
produce the ware, they practiced slipping with white clay over a local 
body, the kaolin evidently being brought in small quantities from a 
long distance or obtained from detritus from old formations.’- There 
is evidence that halloysite, a white claylike mineral near to kaolin, 
was gotten from the ancient gravels along the Little Colorado. 
Halloysi-te s hr i nks considerably and tends to warp in firing, a feature 
noticed frequently in southern gray ware. 

ceremonial purposes Is brought by the Hopi Indians from a butte south- 
west of Walpl, where novices are taken for thdr Initiation into the fraternities. 
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It is necessary, of course, to treat each site or contiguous groups 
of sites as a unit, and to study the developments of the potter’s art 
locally. Later it may be possible on the completion of such studies 
to bring to bear correlations covering larger areas. By this means 
we may trace the spread of types of ceramic art from an original 
focus and allow for expedited or retarded developments in the unit 
sites, and also estimate the dates of pronounced styles of decoration. 
The study of the Elden ceramics is made on this basis. Gray ware 
in pueblos that represent the consolidations and siftings of tribal 
decay and movements reflects in its heterogeneity these movements. 
A typical case is the confusion of forms and designs in Kidder’s adobe 
pueblo near the Pecos ruin. 



Figubb 1. — Map showing gray-ware centers, Eio Colorado and Rio Grande regions 


Desoriftion of the designs . — Elden gray ware divides itself rather 
sharply into two classes of decoration, one in bands and the other in 
quadrants. 

In bowls the band decoration leaves a circular area in the bottom 
and the 4-part design a square area. (Pis, 1, 5.) The bands enforce 
the seriation of the design elements in repetitions, and do not allow 
the exercise of the ingenuity that is possible with the quadrants. 

Band decorations are very old in the pueblo region. They may 
be said to originate in the partial decoration of the earliest pottery, 
the lip borders and shoulders of the ware being ornamented with 
clipped designs framed in a restricted space. The character of these 
designs leads one to believe that the disintegration of symbolic 
motives into patterns may be earlier than has been thought. The 
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fjldsn band designs considered in connection with the character of 
the forms arirl other criteria of the pottery so decorated indicate that 
this ware is the oldest found in the pueblo. 

The simplicity also of tl^e band designs gives the ware the aspect 
of maturity, and there is a fixity of the decorative art of the potters 
not observed in other gray ceramics thought to be of a later period. 
It is possible that an examination of the stratigraphy at Elden 
Pueblo may corroborate this assertion. 

Band designs are accompanied by parallel stripings; the lines 
are continuous around the concavity of a bowl or the swell of a vase, 
their purpose being to border or to space the bands. (PL 1.) Rarely 
short, unmodified lines were used in the decoration of the banded 
ware, and these outline the central symbol of the repeat. The hori- 
zontal lines number from one to five between the bands. 

Both bands and lines are applied in agreement with the structure 
of the ware, that is, on the coiling junctions, which are always hori- 
zontal. The lines probably do not originate in the desire to simu- 
late coils showing on the surface, as in the familiar corrugated ware. 
In the early period corrugated pottery was made very sparingly and 
appeared on the necks of vessels as flat strips rather than as rounded 
relief coils. It is interesting to observe, however, that the band effect 
is frequently noted on the finer coiled ware of a later period, when 
coiling reached the plane of art. This is accomplished by the modi- 
fication of a series of coils at intervals. (Hough, 1903, pi. 80.) 

Bands did not disappear at Elden Pueblo with the coming of 
quadrant art, which is also old and was introduced from the north 
here. They are evident in the short sections of bands worked into 
the quadrant figures. Occasionally in the Little Colorado poly- 
chrome ceramics short diagonal sections of bands appear in bowls. 
A discovery of this sort from the Petrified Forest shows a departure 
from the customary structural type and seems to be purely decor- 
ative. (Hough, 1903, pi. 15.) The canteen (pi. 5, fig. 2) shows that 
at an early period sections of bands were used in decoration. 

The fine specimen shown in Plate 2, Figure 1, is the most archaic 
m feeling of the vessels decorated in band patterns. The decoration 
is suggestive of the coiling lines discussed above. Interposition of 
parallel line bands with diversified bands is seen on the large bowl 
shown in Plate 2, Figure 2. 

Allied to the band series are all-over designs made up of a network 
of interlocking diagonal strips applied to the interior of bowls. 
(PL 6, figs. 2, 3.) Doctor Fewkes was especially interested in these 
xtnique designs and figured them in his report (1927) . 

The designs in quarters, or quadrant designs, which are frequent 
in Elden gray ware, seem to mark a profound change in Pueblo 
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ideas of cosmogeny. The change seems to have been based on the 
axial or square cross developing from the use of sunrise and sunset 
as datum points for the regulation of ceremonial periods. The arms 
to-ward sunrise and sunset from the position of the observer would, 
it is conceived, insensibly require balancing by other arms extending 
north and south, thus dividing the earth into the quadrants of 
Pueblo mythology. 

When this change took place is not determined, but it appears 
likely that it began at Elden in Pueblo III following a considerable 
development in pottery decoration through the preceding periods, 
fostered by a similar evolution of ceremonial practices and beliefs. 

The adoption of the 4-part design relieved Pueblo ceramic art from 
pettiness and laid the foundation for the majestic decorations of the 
Great Period. Not only were boldness and variety introduced, but 
the idea of motion or rotation appeared with the world region cross, 
noting an advance in cosmogenic conceptions. Few designs of this 
character lack the element of motion. 

Designs in other numbers are in the Elden collection, but these are 
either merely repeats or fives, apparently based on optional spacing 
of the area to be decorated. The so-called triskelon, three di-visions, 
rather frequent in the Mesa Verde region, is not found at Elden 
Pueblo. One inexpertly decorated bowl of the lined background 
class, to be mentioned later, shows a decoration in three parts. (PI. 
7, fig. 6.) One curious specimen is a vase decorated with five bird 
conventions in geometrical figures, a hooked design outlined in black 
set on a lined background. Generally this design is interlocked -with 
an opposite crooked design, producing a flowing pattern. In this 
case the figure is wrenched from its context. 

Of decorations put on to cover pleasingly the whole surface of a 
vessel there are a number in the Elden collection. The design is a 
repetition of a simple motive, as a terraced figure connected and 
running diagonally, generally on vases. Sometimes broad bands in 
bowls are of this character. The age of this style in decorative art 
is incontestable; also it does not come do-wn to modern Pueblo art. 
In this respect the ancients were more advanced than the modern 
]gottery decorators. It appears to originate in the border ornaments 
of ancient pottery mentioned on page 3. In this style there is no 
number order recognizable, but there is skill displayed in spacing so 
that the design will connect evenly. The bold and smooth march 
of the decoration would seem to indicate a use of metrics, so great 
is the difficulty of spreading equally the design diagonally over 
curved surfaces with no guide of stitches, as in weaving and basketry. 
It is not possible, however, to assert that anything but free hand 
was employed by the potter. 



PEOOBBDIlSrGS OB THE HATIOKAL HTTSBUM 


VOL. 81 


A specimen of globular vase with the handle decorated in small 
squares and oblong narrow strips of black and white was found at 
Elden Pueblo. (PI. 4, fig. 2.) This sliced design is curious and 
appears to relate to the ruled squares or mosaic pattern. The de- 
sign is something like the Kayenta examples figured by Kidder 
(1924, pi. 31, fig. b). Another vase has the white background di- 
vided into squares. (PI. 4, fig. 3.) 

A residue of pottery that must be placed in the class of individual 
or extemporaneous designs is interesting as showing the mutations of 
art arising in an enclave where traditional forms rule. Generally 
such designs show a softening of the authority of traditional con- 
cepts and usher in the proliferation of designs so marked in the 
Little Colorado area. The extent of this change is especially appre- 
ciated when there appear new designs not derived from the ancient 
formula. 

This, class may be termed “lined-background gray ware.” (PI. 
Y, figs. 5, 6.) Its distribution has not been worked out. A specimen 
from Mesa Verde is figured by Kidder (1924, pi. 25, fig. left 3), and 
one from Blue by Hough (1914, p. 48), so that its range is wide, and 
this type may prove valuable in distribution study. 

Not only are the designs notably different, but their connection 
with an intentional background renders this ware unique. Except 
as noted, the use of a painted background is not found in Pueblo 
ceramic decoration. 

The decoration used universally by the Pueblo potters produces 
an interplay of decorated and undecorated areas characteristic of 
good design, but in many cases the observer is left in doubt os to 
whether the painted or the clear spaces form the pattern. In the 
development of the decoration to the high point to which the Pueblos 
carried it both ideas may be true. Originally, however, the painted 
figures were to be read as the meaning of the design. 

The backgrounds of the class of ware mentioned are gradined with 
close parallel lines not systematically inclined over the whole area, 
showing lack of sMU. The obvious intention is to set out the de- 
sign in white, a departure from the general intent of the painted 
design. 

lining or hachuring of opposite elements of Pueblo designs is 
uncommon in the Elden ware and appears to belong to a later period 
than the banded and quadrant-decorated specimens. The intention 
of hachured designs is obscure. It can be for variety or may have 
a symbolic meaning of duality. (Hough, 1914, p. 50.) This treat- 
ment almost completely passed out of use at the close of the Great 
Period and the time of the discontinuance of gray ware, about 1260 
A. D., as derived from dates furnished by Dr. A. E. Douglass from 
Pueblo Bonito beam chronology. 



ABT. 7 


BIiDBir PUEBLO POXTEBY DESIGNS — HOUGH 


7 


Red ware at Elden Pueblo in recovered specimens is scanty. Tbe 
per cent of red fragments in tbe debris is not indicated, but it seems 
probable that the proportion of red ware to the gray is in line with 
its occurrence in typical gray-ware sites. 

Red ware is primarily a gray-ware body washed with ocher and 
represents the first application of surface color in the Pueblo 
region. An inferior paste was used, producing fragile vessels usually 
faring badly in burial offerings or in chance occurrences in d4bris. 
The true proportion of red to other wares, therefore, is not found 
in the recovered ceramics. A rough estimate of the proportion may 
be arrived at by making a percentage count of shards in the d4bris, 
and it is recommended that this method be followed. 

Of the few pieces of red ware from the Elden Pueblo collection, 
there is selected for description a bowl of Proto-Kayenta type 
decorated in red stripes outlined in black on a buff base, the designs 
simple and conforming to the quadrant arrangement. (PI. 9, fig. 2.) 
As only a few examples were found, and as there was an absence 
of similar shards in the village d4bris, it appears likely that this 
pottery came directly from the Kayenta art focus. Another well- 
preserved bowl of rather thick ware was probably of ceremonial 
importance. The interior is decorated in black with a band of 
terraced figures arranged between series of five parallel lines as in 
the band class. On the exterior are white horizontal lines, and eight 
representations of human hands in white between two ribbons of 
white. On the bottom ring of the bowl is a circle of miniature 
hands, bird tracks, and other figures now obscured by rubbing. (PI. 
9, fig. 3.) Since occasionally specimens of this description are found 
in the Little Colorado area, they appear to show southern influence 
on the San Juan red ware. 

Another variety of red ware has a deep-red interior decorated 
with black outlined with white. The exterior is dark-yellow ocher 
with a band of red washed on roughly. The paste is homogeneous 
and granulated with small quartz pebbles. This class of red ware 
is widely distributed, occurring in quantity in the Little Colorado 
region and south of the escarpment on the streams of the Gila-Salt 
drainage. 

A small, thin wall bowl of dark-red ware with design in narrow 
lines may be regarded as another variety closer to the southern than 
to the northern type. The paste of this and of specimens from the 
Little Colorado Valley, found usually in small house sites, is so 
perishable that the damp vessels can rarely be removed entire from 
the ground. 

A second bowl of this character has a gradined background out- 
lying a swastika figute built on the prolonged sides of a square. 
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The arms are terraced, as in the normal cloud design, but each has 
two conventional eyes, suggesting that the stepped figure is intended 
to represent an animal, probably a bird. This is a startling design. 
(PI. 9, fig. 1.) 

It is seen that Elden red ware takes on the variety of paste and 
design of the polychrome area characterizing the valley of the Little 
Colorado. The presence, however, of Proto-Kayenta polychrome 
in the finds at Elden Pueblo is in keeping with the large proportion 
of quadrant clear black decorated gray pottery recovered from this 
site by Doctor Fewkes. The other reds are as stated, southern and 
seraningly later than the Proto-Kayenta ware — as is the gradined 
background type with aberrant designs. 

Elden coil ware bowls all have polished black interiors. The coil 
treatment is parallel or diagonal. (PI. 10, figs. 1-5.) Some speci- 
mens are deeply furrowed and others slightly smoothed down, as in 
southern coil. One bowl has a handle. The colors are gray, red, 
and deep brown. So far as the artistic treatment of coiling is con- 
cerned, the Elden potters were resourceful. One red bowl has a 
coiled exterior, a feature very rarely seen in specimens of gray ware. 
One globular vase is surfaced with fine parallel coil, and a good 
effect was produced by small wedge-shaped indentation on the coil. 
(PI. 10, fig. 3.) 

As usual, two forms are found at Elden ; Bowls, sometimes deep, 
and vases. The bowls have an everted rim and in some case a 
smooth hand under the rim. They vary considerably in small details 
of form. (PI. 10, figs. 6-9.) 

The preponderant pottery at Elden is a thin, red-brown ware used 
for domestic purposes. In most cases it is carefully finished, but no 
decoration is ever applied to it. The surface is generally of varying 
shades of color due to open-kiln firing. In bowls of various forms 
the interior is smoke blackened, giving a lustrous surface. The 
everted rims of globular vessels appear to be painted with the black 
pigment used in the decoration of the gray and red ware. Obtaining 
a smoke-blackened interior and at the same time an unsullied exte- 
rior is to be regarded as a triumph of the potter’s sMU. (PI. 10, 
figs. 0-9.) 

Brown ware rarely occurs in northern gray-ware sites, but it 
has an extended distribution in the Little Colorado Valley, over the 
rim into the Gila drainage, on the Lower Colorado, the desert coun- 
try along the southern boundary and into Mexico, and in the Sho- 
shonean area of southern California. It appears to be a product of 
local volcanic clays. In parts of this region brown ware is the sole 
ceramic product; in others it accompanies the polychrome or other 
local decorated pottery. 
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The forms of brown ware are ordinary bowls, deep globular bowls, 
globular vessels with rim, cups, dippers, miniature vessels, and quasi- 
archaic figurines of animals (see pi. 10) , showing that its use is far 
more comprehensive than the gray ware. It is noted tliat the plain 
brown ware exhijoits no handles. There is much ground for the 
belief that the brown ware is the basic type of the majority of the 
Pueblo ruins in the southern areas, and we frequently observe that 
gray ware has been superimposed upon it, as at the Elden site. The 
unctuous volcanic clays no doubt played an important part in this 
matter. 

The finds at Elden Pueblo contain but two specimens of modeling 
exclusive of the rude brown figurines mentioned. One is a bird-form 
vessel (pi. 8, fig. 1) in red-brown ware, a type occurring widely in 
the Pueblo region in sites of every class of ware, the best specimen 
being the gray example from the Tularosa in the United States 
National Museum. The other is an outstanding gray-ware quad- 
ruped-animal-form vessel related to examples found in southern 
gray-ware sites, such as the Tularosa pueblos. The figurine appears 
grotesque, but it is probably intended to represent a deer in the act 
of “belling.” (PI. 8, fig. 2.) The painting is pale, as if faded, 
giving the specimen the appearance of antiquity as observed in the 
band decorated ware. It may be assumed that this specimen was 
brought to Elden Pueblo from some other locality, perhaps Kayenta, 
where like specimens have been found. 

Motives . — ^It is apparent that the whole decorative field of the 
Elden pottery is elaborated from the bird motive. The bird symbol, 
which comes under the definition of a symbol because it is a figure 
expressing a complete idea, is in its early form not realistic, but the 
two engaged spirals or geometric plans generally arising each from 
a triangular or wedge-shaped base are taken to be the body of the 
bird. This symbol is seen in the banded specimen (pi. 2, fig. 2) 
believed to be the simplest form, and as such occurs on the earliest 
pottery. 

Its origin is evidently not with the earliest pottery discovered by 
Dr. F. H. H. Eoberts (1030) in the Piedra, where it occurs as a 
complete symbol, but probably was anteriorly developed as a re- 
ligious symbol and used, as it was in Hopi fraternities, on perish- 
able cult paraphernalia. No other symbol is so spread in space and 
time as that derived from the bird, and it may be asserted that it is 
characteristic of ancient Pueblo ceramic decoration. 

The bird symbols occur in various stages of convention on the 
Elden pottery, but, as stated, they are always conventionalized. 
Also, the figures are as a rule represented as two birds in apposition. 
The simplest and probably the most ancient form seems to be 
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curvilinear, as expressing motion, -wHcli may be units or 

joined in a scroll; the bird’s body is shown, either in the curvilinear 
or geometric method, as a triangle ^ or the clipped decoration 
may be a simple triangle sometimes supplied with head and 
tail (Hough, 1914, p. 48, fig. 85), £ind this seems to occur 

much later than the period of the Eldon ware and at a time when a 
4-bird convention became prevalent in Pueblo art. The 2-bird sym- 
bol is the rule in Elden Pueblo pottery, only one bowl, unmistakably 
of the latest period of Elden art, having the 4-bird symbol. This 
bowl (pi. 7, fig. 3) is the only specimen having a design in the 
plain circular area of the bottom. 

The list of small units of design in the Elden pottery is not long. 
Those that are not clipped symbols, as the bird symbol simplified 
in various degrees, are the toothed line Tnrrr, occurring here in a 
very few instances ; the serrated line .AdAA, in which the triangular 
serration points are slanted diagonally and when drawn in apposition 
inclose a zigzag in white ; very rarely a line crossed diagonally with 

short lines, y///// ; a terraced figure sometimes representing 

a bird’s head having offsets or terrace designs in apposition, produc- 
ing a stepped white line; terrace figures built up of blocks 
used in all-over decoration; oppositely placed bird convention ruled 


into blocks like mosaic 


areas of small blocks with dots in 


the center, called plumage design the same stopped out with 
black, leaving a white circle with dot in a black area, a custo- 
mary method of producing an eye; designs in small white squares 
in a black field; series of diagonal parallel lines used to separate 
figures ///// , or bands and hachuring; short lines connecting or com- 
pleting figures in composition; wide black stripes outlining figures 
in apposition with similar figures hachured. 
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NEW DIPTERA, OR TWO-WINGED FLIES, FROM AMER- 
ICA, ASIA, AND JAVA, WITH ADDITIONAL NOTES 


By J. M. Aldeioh 

Associate Curator, Division of Insects, United States National Museum 


This paper contains descriptions of 4 new genera, 13 new species, 
and 1 new variety of Diptera, together with some miscellaneous 
notes. It constitutes a report, which for various reasons it seems 
desirable to publish, on an accumulation of specimens collected from 
many parts of the world. All the species are represented in the 
United States National Museum collections by type or paratype 
specimens. 

Family CYRTIDAE 
Genus OCNAEA Erichson 

Eriosoma Macquart (preoccupied), Dipteres exotiques, vol. 1, pt. 2, p. 288 
(sep. p. 172), 1839. 

Oonaea Eeiohsok, Entomographien, voL 1, p. 155, 1840. — Cole, Trans. Amer. 

Ent. Soc., vol. 45, p. 23, 1919. 

Exetasis Walker, Insecta Saundersiana, p. 203, 1852. 

Two species were originally included in Ocnaea, both new, micans 
from Mexico and longioomis from Brazil; the second was figured. 
Coquillett ^ designated Ocnaea micans as the type species. Mac- 
quart designated Acrocem ccHida Wiedemann as type of his Erio- 
soma. Exetasis contained originally but one species, tumem, new, 
which is therefore the type ; Loew “ placed the genus as a synonym 
of Ocnaea. 

The genus has very striking characters. The proboscis is very 
short; the densely hairy eyes are contiguous from the mouth almost 
to the vertex ; there is a short frontal triangle bearing the antennae ; 
the anterior ocellus is absent; the antennae have a greatly elon- 
gated third anteimal joint, curving downward, not bearing a style 
or arista. The venation is complete and in general not unlike that 
of Tahanus., except in a few variable details and in the regular oc- 
currence of a cross vein in the first posterior cell at or beyond the 


> Proc. U. S. Nat. Mus., vol. 37, p. 57T, 1010. 
^ Wiener Ent. Monatsschr., voL 1, p, 34, 1856. 
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tip of the discal. The third vein is not always forked near the tip. 
but this fork occurs in the genotype (mentioned in the note after the 
description of loT^gwomis, which lacks it) ; it does not occur in the 
genotype of Ewetasis, There is a marked tendency toward the devel- 
opment of adventitious cross veins, which apparently have very 
slight taxonomic value. Considerable variation exists in the apical 
part of the first posterior cell, which may be petiolate or closed in 
the margin, or partially coalesced with the second posterior by the 
disappearance of the last part of the fourth vein, or widely open. 
In drawing up a key largely from figures and descriptions, I had 
made considerable use of these differences, until I observed that my 
new species differed in the two wings of the single specimen and 
would run to what I had supposed were two groups of species. This 
discrepancy compelled me to view these differences with more caution. 

The nearest related genus is Apell^ Bellardi.® The only species 
included was vittata, new, from Mexico; it has bare eyes, and this 
was put forward as the main difference from Ocnaea. Osten Sacken 
described in Ocnaea a species {grossa) with bare eyes, indicating 
that the character is not of generic value; but it seems so to me, and 
I therefore transfer grossa to A^eUeia. I recognize the fact that 
great caution should be exercised in proposing new genera in the 
family, where great plasticity seems to exist in characters which 
would elsewhere be of generic or even family rank. The problem 
is to find constant characters, and this implies the examination of 
considerable series in many species — a requirement which can hardly 
as yet be met in any collection. It may be that Exetasis will ul- 
timately be restored to rank on the absence of the fork of the third 
vein; it would include tumens Walker (genotype), oalida Wiede- 
mann, and longicorrds Erichson. 

In prepariug the following key, I have been able to examine only 
sehwarsi, gigas, fdtcifer, ■flavifes, and trivittata (aH in type mate- 
rial) ; Cole’s figures and those of Wiedemann, Erichson, Walker, and 
Osten Sacken have been of great assistance, and I have studied the 
descriptions closely. Nevertheless it must be considered as a pre- 
liminary effort. Cole has given a key to the five species from North 
America, which he had seen, in the reference cited above. I still 
have misgivings as to the distinctness of my gigas and fcUdfer, 
which may be a single unusually variable species. 

In response to a request from me. Dr. G. Enderlein very kindly 
sent me notes on the types of three species in the Berlin Museum 
{mamns^ longi&mm, and Imgvbris), together with excellent figures 
of the venation in each case. 

•Mem. Acal Sd Toitao, toL 21, p. 214, 1861 (or “Sagglo di Ditt. Mess.,’’ appendix, 
P. 17). 
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KEY TO SPECIES OE OONAEA 


1. Third antennal joint clavate 2 

Tliird antennal joint of uniform width, slightly tapering S 

2. Legs brown, knees yellow (Mexico) micans Erichson 

Legs yellow (Texas) loewl Cole 

3. Third antennal joint with scattered hairs on upper edge 

(Panama) trichocera Osten Sacken 

Third antennal joint bare 4 

4. Third vein not forked 5 

GJhird vein with widely divergent anterior fork near tip, about 

as in Tabanus 7 

5. Mesonotum luteous, legs brown (Brazil) calida Wiedemann 

Mesonotum black on disk, legs yellow-^ 6 

6. Scutellum yellow, third antennal joint comparatively short, less 

than height of eye (Brazil) tumens Walker 

Scutellum black, third antennal joint very long, exceeding 
height of eye (Brazil) longicomis Erichson 

7. Eemora yellow 8 

Femora more or less infuscated 11 

8. Mesonotum yellow (Texas) auripilosa Johnson 

Mesonotum black, or with distinct dark area 9 

9. Second, third, and fourth abdominal segments reddish yellow 

with a decreasing row of black spots in middle (Honduras). 

flavipes Aldrich 

Second, third, and fourth abdominal segments with basal trans- 
verse black bands lO 

10. First posterior cell petiolate by the union of the third and 

fourth veins before margin ; adventitious cross veins present 
in marginal, and first and fourth posterior cells (Texas). 

helluo Osten Sacken 

First posterior cell united with second near tip by the disap- 
pearance of the fourth vein near base of second cell ; no ad- 
ventitious cross veins (the one dividing the first posterior is 
not here regarded as adventitious) (Cuba) schwarzl Cole 

11. Mesonotum yellow with three broad black stripes confluent 

behind, the outer much abbreviated in front ; scutellum dark 

yellow (Honduras) trivittata, new species 

Mesonotum wholly black or blue except more or less of lateral 
margins; scutellum concolorous 12 

12. Abdomen metallic blue with narrow interrupted apical yellow 

cross bands on second, third, and fourth segments (Texas) —coerulea Cole 
Abdomen brown, hind edges of same segments indistinctly paler 

(Brazil) lugubris Gerstaecker 

Abdomen without cross bands, except a broad one on second 
segment 13 

13. Blackish in color, with reddish third antennal joint (Ecuador). 

falcif er Aldrich 

Brown in color, third antennal joint almost black (Ecuador) — ^gigas Aldrich 
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Third vein forked at apex; on one side the fourth vein is incom- 
plete, on the other it joins the third just beyond the middle of its last 
section, making the first posterior cell petiolate. Coxae brownish, 
femora irregularly brownish, not very dark; tibiae and tarsi yel- 
low, apical half of last tarsal joint and the claws black; pulvilh 
yellow. 

Male . — ^Head rather large, eyes with dense yellow pile; palpi and 
proboscis very minute, not visible; antennae reddish brown, first 
joint black above, third slender, longer than height of head, and 
longer than front tibia. 

Thorax and abdomen with dense erect yellow pile, venter bare; 
mesonotum yellow with three broad black stripes confluent behind, 
rounded in front, the outer much abbreviated anteriorly; pleurae 
brown, both spiracles white; scuteUum brownish yellow; calypters 
roughened, margin brownish yellow with pale fringe. 

Abdomen shining blackish brown, first four segments with whit- 
ish hind margin of uniform width, that on first segment narrow, 
on the following ones conspicuous, not widening laterally except at 
extreme edge, where they include half the segment; they extend 
across venter at the width which they assume at the edge. Fifth 
segment with narrow pale hind border, sixth with only a lateral 
pale spot. 

Win^ small; the cross vein in the first posterior cell is more than 
its length beyond the discal; no indications of other unusual cross 
veins. 

Length, 9.5 mm. 

Type. — ^Male, TJ.SJT.M. No. 434:80, collected by Dr. J. Bequaert 
at Sangrelaya, Honduras, March 13, 1924, and presented by him to 
the National Museum. 

Rermrhs . — ^Described from one male, the type. This is the only 
species of Oono/ea with distinct thoracic stripes. 

Family DOUCHOPODIDAE 

COLUNELLULA, new genus 

Very minute. Posterior half of mesonotum depressed. Antennae 
minute, third joint rounded, with apical bare arista ; first fl-ntennal 
joint bare; head concave behind; proboscis and palpi small. Ocel- 
lars large, prodinate, divergent, situated high up ; one outer vertical, 
and one frontal near eye. Face narrow in female, the eyes almost 
touching near epistoma ; in male the eyes are contiguous below the 
antennae to the mouth. Thorax with two rows of rather strong 
acrostichals ; two dorsocentrals on each side near scuteUum, the row 
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continuing forward as coarse setules, not mucli larger than the acro- 
stichals; scutellum with a single pair of bristles, far apart. No 
bristle on outer side of hind coxa. Male with globose and somewhat 
exserted hypopygium, the abdomen rather cylindrical. Wing of 
male (pi. 1, fig. 2) with distorted venation; in the female (pi. 1, 
fig. 3) the first vein is short, the second parallel with costa nearly to 
tip, third vein ending just at tip, fourth diverging moderately, end- 
ing as far from tip of third as the second does, or very little farther; 
hind cross vein behind the center of the wing, a little shorter than 
last segment of fifth vein; basal cells and sixth vein absent. 

Belated to Achalcm^ but that has five pairs of acrostichals, two 
before the suture. In head structure the new genus is very much 
like Thryptious^ but that has the venation quite different, the hind 
cross vein small and retracted, and the anterior part of the thorax 
is peculiarly bulging and prominent above. Thfypticm also has 
better developed dorsocentrals. 

Named in honor of J. E. Collin. 

Genotype.^ olliMlhila new species. 

GOLLINELLTJLA SIAGISTBI, new species 

Plate 1 , Figures 2-4 

Mde.—Yety minute; dark blue-green; legs, antennae, and palpi 
black. Venation as figured, whicb alone would make the species 
instantly recognizable. The groups of long hairs give under low 
power the effect of slight clouds in the wing. Front tarsi compli- 
cated in structure ; the first joint rather thick and short, widened 
apically; tiie second shorter and paler, forming an irregular collar; 
third somewhat like the second but excised below, the excision partly 
closed by a transverse plate, and the upper side of the segment with 
a striking spine at apex; fourth segment very short and tapering; 
fifth segment as long as the preceding three, very narrow at base, 
rapidly widening into a triangular flat shape, with dense fine hair 
and the usual claws and pulvilli. The tarsus is described from a 
specimen mounted in balsam, its small size making the details prac- 
tically impossible to see otherwise. Abdomen deep green, the globose 
genitalia shown in posterior view and spread out (pi. 1, fig. 4) , where 
the rest of the structures are shown in the side view, considerably 
pressed down. The two median ventral organs anterior to the hypo- 
pygium are especially noteworthy. Middle femora with a long 
bristle at base below. 

Length, 1.2 nun. 

Femdle.—lak(i the male, but the wings and tarsi are normal, and 
the eyes do not come entirely together below the antennae, except 
just at the mouth. 

Length, 1.1 mm. 
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Pfflr( 2 #jrpe«.— Male and female, XJ.SJS'.M. No, 4:3658, 

Pemar/fes,— Described from 11 males and 9 females, all collected 
at Taugbannock Falls, near Ithaca, N, Y,, on August 19, 1928, by 
J. E. Collin, of Newmarket, England; and 1 female collected by me 
at Washington, D, O,, on July 1, 1920, In the specific name I mean 
to cdebrate the ability of Mr, Collin as a collector,** 

Four males and three females of the Ithaca material are retained 
in the National Museum, a gift from Mr, Collin; the rest of the 
series, including the type, is returned to him, 

A single female in the National Museum, collected by me at La 
Fayette, Ind,, August 24, 1916, seems to belong to another species of 
this genus. 

Genus LEPTOCERA Oliyier 

Leptocerd Olivier, Mem. Soc. Agr. Dept. Seine, voL 16, p. 16, 1813. — Ck>QuiLiETi?. 

Proc. U. S. Nat. Mus., vol. 37, p. 559, 1910. 

LEPTOCERA (UMOSIKA) OPACA, new species 

Head, thorax, and abdomen black. Front opaque, two-thirds the 
width of head, with two pairs of convergent bristles back of vertex 
(one outside the other) ; a small divergent pair just behind ocelli; 
outer verticals reclinate, inner large and convergent but not decus- 
sate; ocellars proclinate and divergent; two divergent orbitals each 
side; three pairs convergent bordering middle region, lowest just 
above suture. Antennae black, decidedly divergent, separated by the 
triangular lunule; arista long and slender, pubescent. Face shining 
black, concave, epistoma protruding, narrow, prelabrum visible but 
not prominent; a large bristle laterally below end of suture at edge 
of mouth, directed forward. Cheek at narrowest hardly one-half 
the eye height, bare except a few hairs below. Mouth large. Meso- 
notum opaque, nearly circular, with 14 regular rows of hairs ; suture 
not distinguishable. Thoracic bristles as follows : Dorsocentral, 1 ; 
prescutellar, 1 small; humeral, 1; notopleural, 1; presutural, 1; 
postalar, 1 ; mesopleural, 0 ; sternopleural, 1 ; scutellum flat, moder- 
ately long, bare, with two pairs of marginals. Halteres brownish 
yellow. Abdomen opaque black. Legs black. Coxae and trochan- 
ters yellow, the former more brownish; tarsi brownish, middle and 
hind often yellowish. Mid tibia of female with one smallish ventral 
bristle on middle and large apical on same side (both lacking in 
male) , also two widely spaced bristles in both sexes on anterior dor- 
sal surface and two beyond middle and nearly side by side on pos- 
terodorsal. Wings with slight infuscation, moderately rounded; 
costa without striking bristles, the segment between tips of first and 
second veins equal to the following; cross veins striMngly approx- 

••Ur. G. Enderlein, of Berlin, Germany, also distinguistied liinrself as a collector by 
captaring both, sexes of the same fly on the same occasion, as I learned from a letter 
received after the galley proofs of the present paper had been corrected. 
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imated, their distance apart on fourth vein generally less than half 
the length of hind cross vein ; third vein almost imperceptibly curved 
forward toward tip, ending only a little before tip of wing; costa 
extending distinctly beyond it, fourth and fifth evanescent from 
slightly beyond hind cross vein. 

Len^h, 1.5-1.6 mm. 

Male, U. S. K M. No. 42847. 

Bemcerks . — ^Described from 16 momted and 14 alcoholic ^ecimens, 
collected February 2, 1930, in a dahlia cellar at Fort Collins, Colo- 
rado, and sent to the Museum by Sam C. McCampbeU, Deputy State 
Entomologist. 

The species is exceedingly like Jieteronewa Haliday of Europe, 
which I have not seen. Duda’s full description of heteronmm* 
seems to leave few differences to note. It has the second abdominal 
segment in the male much elongated, but ours has it hardly any longer 
than the third or fourth. In the European species the face is dirty 
yellow; in ours it is black. These are the chief differences I see. 
The wing of ofoxsa agrees with Duda’s figure. 

This species would go in the subgenus 8cotopMlella Duda.® This 
subgenus, however, is a synonym of Limosina Macquart,® as already 
pointed out by Richards.^ 

Family OTITIDAE 

(Obtaudab of authors) 

The generic name OrtcMs being preoccupied in birds, and in fact 
in common use there, the family should be based upon the still older 
genus Otites LatreUle® (type Musoch formosa Panzer). This genus 
belongs to the subfamily Ortalinae of authors, hence the change to 
Otitinae does not affect the other subfamilies. 

DTSCRASIS, new genus 

Belongs in subfamily Pterocallinae, but is widely different from 
any known genus. The presence of five pairs of well-developed 
dorsocentrals, and of the same number of equally large acrostichals, 
one pair of each being before the suture, separates the genus from 
aU known to me. Numerous venational peculiarities, which are 
impressively shown in Plate 1, Figure 1, also emphasize the distinct- 
ness of this form. I was at a loss to place it in any subfamily, and 
referred a specimen to Professor Hendel, whose extensive publica- 


*Abli. K. K. Ges. Wien, Tol. 10, no. 1, p. 188, 1918. 

•Abb. zooL-bot. Ges., vol. 10, p. 34, 1918. 

« Histoire naturelle des insectes, Diptfires, voL 2, p. 271, 1836. 

» Proc. Zool. Soc. London, 1930, p. 291. 

* Histoire naturae, g^n^rale et partlculi^e des cmstac4s et des insectes, toL 14, p. 888, 
1805. 
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tioBs ill tb.6 group aro well known 5 h© places it as a peculiar form 
of the above subfamily. 

Head broad and short (flattened from before) ; frons wider than 
one eye, with parallel sides, flat; face receding below antennae, 
slightly protruding at epistoma, without antennal grooves; antennae 
with both basal joints very short, third oval, shorter than face, with 
arista microscopically pubescent. Proboscis short, palpi of ordinary 
size, flat. Cheek a little more than half the eye height. Postvertical 
bristles divergent; other head bristles are inner and outer verticals; 
two fronto-orbitals, reclinate, the anterior halfway between inner 
vertical and lunule; and the usual ocellars, which are of good size. 
Ocellar triangle small. 

Thorax narrower anteriorly than the head, almost bare of small 
hair, with the following bristles: Acrostichal, 1 , 4 ; dorsocentral, 1 , 4 ; 
prothoracic, 0; humeral, 1; notopleural, 2; supraalar, 2; intraalar, 0; 
postalar, 2 (the outer might be taken for a low supraalar, and the 
inner for a high one) ; mesopleural, 2 small on hind edge ; sterno- 
pleural, 1; scutellars, 2 pairs. Scutellum swollen, polished. 

Abdomen broader than thorax, sixth joint in female (base of ovi- 
positor) broad, flat, shining. 

Legs not elongated, without noticeable bristles, except a double 
posterodorsal and a single longer posteroventral row on anterior 
femora, and a row of small ones on middle of anterior side of mid 
femora. 

Wings (pi. 1, fig. 1) with striking pattern somewhat resembling 
that of the trypetid GeraUHs capitata Wiedemann. Costa without 
a break; costal cell very wide, the auxiliary vein sinuous, ending far 
before tip of first vein; first vein long, hairy above on apical half; 
second and third veins converging beyond small cross vein, then 
diverging; anal cell with a long acute extension reaching two-thirds 
of the way to the wing margin, and narrowed at its base. 

Genotype. — Dyserasis Jiendeli^ new species. 

BYSCRASIS HEKBELIr new ipeciei 

MoHe.—'^TQim gray pollinose, its lower half or less sbining brown; 
ocellar triangle also pollinose. Face except immediately below the 
antennae white in ground color with very thin white pollen; 
and lower back of head the same but not quite so white. Thorax 
with two pairs of large polished black spots, above the notopleural 
area and wing, one before and the other behind the suture; these 
spots show a little velvety in some lights on their outer edge. Scu- 
tellum swollen and polished black. Remainder of dorsal region 
with thin gray pollen, except a small, opaque, black semicircle just 
before the scutellum and traces of dark spots at the bases of the 
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bristles. Upper half of pleura and notopleural region with white 
pollen forming a sharply limited band, which passes around the 
metanotum below the small infrascutellum; lower half or a little 
less of the pleura brown. Abdomen s hinin g black, the dorsum of 
the second segment, however, white pollinose, and a band of white 
pollen on hind edge of third and fourth segments, widest on middle 
of third segment. Legs brownish yellow, the femora nearly black 
and tarsi yellow, except near tips, where they become brownish. 
Wings as shown in figure and as described under the genus ; the color 
pattern is brown, but yellow in a considerable area around the an- 
terior cross vein. 

Length, 3.5-3.7 mm. 

FemMe . — ^Like the male, but the fifth segment is white pollinose 
dorsally for about two-thirds of its length from the base. 

Length, 4.2 to 6 mm. 

Type. — ^Male, U.S.N’.M. No. 48575. 

Bemao'hs . — Described from 17 specimens of both sexes: Eight 
specimens, including type and aUotype, are from Dallas, Tex., col- 
lected by F. C. Bishopp, the dates being March 29, 1907 ; March 17 
and 20, 1908; and May 30, 1908; one male, Uvalde, Tex., in trap, 
November 16, 1915 (Bishopp No. 5672) ; one male and three females, 
Matamoras, Mexico, in traps (T. B. Stephens) ; one male, Mercedes, 
Tex., in trap, Augu^ 26, 1931 (W. B. Heard) ; one male, San Benito, 
Tex., on office window. May 26, 1930 (L. F. Greer) ; one female, 
Allen, Tex., August 14, 1931 (F. O. Swan) ; one female, Texas, no 
other data. 

Family RHOPAEOMEBIDAE 

This family has been revised by Professor Lindner in Deutsche 
Entomologische Zeitschrift, 1930, pp. 122-187. 

Genas EROBERIA Lindner 

Krdheria Iiihdnee, Deutsche Ent. Zeitschr., 1930, p. 127. 

The only species known is fuliginosa Lindner from southern Brazil, 
described in the same place. The arista is bare, the scutellum not 
prolonged into a blunt, shining, knoblike tip, but rounded, flat 
above; front flat, not concave, covered with hairs except on the 
ocellar triangle, which extends narrowly forward to the lunule; 
one or two small orbitals present; anterior edge of front somewhat 
overhanging the antennae in a transverse rim. Auxiliary vein well 
developed; fourth vein ending just before tip of wing, rather close 
to third. 
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Dark brown^ legs yellowish brown, basal and apical third of tibiae 
and tarsi from tip of first joint blackish. Differs from fulAgimsa 
in having the scutellum opaque brown with pale pollinose border ; the 
femora only moderately thickened, with only a few bristles 
above ; and the hind tibiae only slightly flattened. 

Male . — ^Front black in ground color, with thin pale pollen, ocellar 
triangle more densely pollinose; a silvery pollinose spot between eye 
and third antennal joint; face dark yeUow, the protuberance some- 
times blackened, the epistoma below it transversely wrinkled; cheek 
brown, wrinkled, nearly as high as the eye, with pale hair. Mesono- 
tum black, with five distinct pale pollinose stripes ending at 
scutellum; mesopleurae with pale pollen, covered with small dark 
dots where the hairs arise, but these do not extend upon the portion 
below the spiracle. Chaetotaxy: Acrostichal, 1 (prescuteUar) ; 
dorsocentral, 1 or 2 (far badk) ; humeral, 1; notopleural, 2; pre- 
sutural, 1; supraalar, 1; postalar, 2; intraalar, 1 (before the iimer 
postalar) ; scutellar, 2 pairs (a third in one male and an odd one in 
a female); mesopleural, 2 or 3; stemopleural, 1. Most of these 
bristles are quite small. Abdomen blackish, dorsum opaque, second 
and following segments with interrupted band of pale poUen on 
posterior half or more, widening toward sides to include whole length 
of segment, most distinct from behind. Legs as described; hind 
femur with anterodorsal row of bristles from base nearly to tip, and 
two short rows near tip, none of striking size. Wings rather 
uniformly pale brownish. Knob of halteres veiy pale yellow. 

Length, fi-6.6 mm. 

Female . — ^Abdomen with pale pollinose stripe on each side, central 
region opaque dark brown; sixth and seventh segments sbining 
black, the latter becoming dark yellow toward tip. 

Length, 7 to 8 mm. 

T’ype.— Male, TJ.S.KM. No. 48761. 

Renusrks . — ^Described from two males and four females, reared 
from rotten wood of Sdbdl palmetto in Putnam County, Fla., by 
Mark Dodd, February 21, 1931; and one female reared by D. J. 
Nicholson from a larva found in decayed wood of Bdbcil mimr, 6 
inches under water, V/z miles east of Fort Christmas, Fla., emerged 
March 25, 1931. 

The discovery of this species in northern Florida, only about 70 
miles from the Georgia line, extends the known range of the family 
in a remarkable way. Lindner recognizes about 13 species in 6 
genera. All these are distinctly tropical, and nearly all range 
southward from the northern limits of South America to Paraguay 
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and northern Argentina. None have been reported from the West 
Indies, nor from the United States. 

All the references to occurrence from Panama north are the fol- 
lowing : 

Rhmotora dwersa Giglio-Tos was described from Tuxpango, 
Mexico. 

Ehofcdomera asmthofs Williston was described from Yucatan; 
the collector being Gaumer, the species was probably taken near 
Merida. 

RAopalomera feTnoroeta Fabricius, described from South America, 
is reported by Lindner from Guatemala and Mexico. 

WUUstomeUa flemofwnetaia Wiedemann, described from South 
America, is reported firom Playa Vicente, Mexico, by Giglio-Tos; 
from the Volcano Colima, Mexico, by Lindner; and I have identi- 
fied it from Corozal, Canal Zone, where Mr. Zetek bred it from 
trunk of coconut palm. 

Genas SCATOPHAGA Meigen 

Bcatophaga Meigeit, Illiger’s Mag. fUr Insekt., vol. 2, p. 277, 1803. 

SCATOPHAGA GIGANTEA) new species 

A very large species, the male with dense long fulvous hair on 
abdomen, legs, and pleurae ; hair on mosonotum black. 

Male. — ^Front prominent, angular at antennae; eye oblique; cheek 
high, especially behind, about equal to height of eye; back of head 
very bulging; palpi a little shorter than proboscis. Front broad, 
with a narrow black orbit covered with yellow pollen ; frontal stripe 
almost half the width of the head, deep red, the middle portion 
blackish and having a bluish reflection; parafacial and anterior 
half of cheek red with bluidi reflections ; antennae black, third joint 
hardly twice the second and reaching five-sixths of the way to prin- 
cipal vibrissae; arista pubescent; palpi reddish yellow, with long 
black hairs below from near base to tip ; proboscis black, its princi- 
pal segment shorter than height of head. Back of head with black 
hair on upper half or about to lower edge of eye, the rest covered 
with the same long fulvous pile as the pleurae and femora. Inner 
vertical bristles long, ocellars slightly shorter, the row of frontals 
still shorter, all slender. About a dozen slender bristles in a row 
from epistoma to and a little above the main vibrissa. 

Thorax black with dense fulvous pollen above and on the scutel- 
lum and pleurae ; mesonotum with erect long delicate black hair and 
a few bristles; the most distinct bristles are the posterior notopleu- 
ral; three supraalar; on intraalar, far back; two postalar; and 
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flie posterior pair of dorsocentral, far apart. Scutellum with three 
pairs. Stemopleural with one posterior. The long fulvous pile 
■covers the mesopleura, propleura, and stemopleura, leaving the 
pteropleura and all behind it bare. Calypters with fulvous rim 
and marginal hairs, which are very long on the fold. 

Abdomen black in ground color, with very striking long dense 
fulvous hair, which seems even more brightly fulvous than that of 
the sides of the body and the femora. This dense covering extends 
over the sides of the abdomen and even somewhat underneath, so 
that no bare area below is visible. 

Legs reddish yellow, the coxae and basal three-fourths or more of 
femora black. Coxae with dense long fulvous pile to the outer hind 
side of the middle ones, this area and aU the outer side of the hind 
ones bare ; femora and tibiae with the same pile as the pleurae, but 
it is mainly black close to the apices of the femora, and considerably 
mixed with black on the extensor side of aU the tibiae. Tarsi with 
comparatively short black hair above, about as long as the depth of 
the segment. PulviUi brown, claws black. The middle tibia has 
two spines on the anterodorsal side, three or four on the postero- 
dorsal, two on the posteroventral, and one on the anteroventral, not 
including the apicals. The hind tibiae have three spines on the 
anterodorsal and two on the posterodorsal. None of the femora have 
spines. 

The wings are distinctly yellow, more intense near base. 

Length, 12-15 mm. 

Female . — ^The characteristic red color of front, parafacials, and 
cheek as in male; the pile, which is so striking in the male, is reduced 
to insignificant size, though present. The mesonotum is deep ful- 
vous, with the following chaetotaxy: Acrostichal, 4 delicate rows 
of hairs ; dorsocentral, 2, 3 ; humeral, 2 ; presutural, 1 ; notopleural, 2; 
supraalar, 2; intraalar, 1 far back; postalar, 2; stemopleural, 0, 1; 
scutellum, with 2 pairs marginal. Abdomen depressed, with dense 
gray pollen, seventh segment wholly shining, except hind edge, 
whidi is notched in the middle above. Legs reddish yellow, only the 
front femora a little black above. No bristles on front femora; 
middles ones with two on front side beyond middle and two near 
together near tip on hind side; hind femora with irregular row of 
about six small on anterodorsal side. Front tibiae with two bristles 
on front side; middle tibiae with two anterodorsal, two postero- 
dorsal, and one anteroventral; hind tibiae with three anterodorsal 
and posterodorsaL 

Length, 9 mm. 

Male, U.S.N.M. No. 43692, from Yu Long Gong, Tibet, 
August 1, 1923. Allotype from same lot. 
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Remarks . — ^Described from 63 males and 22 females, all collected 
by Dr. D. C. Graham, in the high country of western China along 
the Tibet border and in the edge of Tibet. Ten males and one 
female were collected August 1, 1923, at Yu Long Gong, Tibet, 
near Tatsienlu, altitude 12,000 feet; 13 males and 3 females at the 
same place, August 12, 1930; 12 males 9 miles south of Tatsienlu, 
June 26 and 27, 1923, altitude 8,500 to 13,000 feet; 12 males and 1 
female at Yu Long Si, July 26-28, 1930, altitude 14,000 to 16,900 
feet; 9 males and 1 female in Yu Long Si Gorge, 13,000 to 16,000 
feet, no date; and 7 males and 16 females near Wa Hu Pass, Tibet, 
August 6 and 7, 1930, altitude 14,000 to 16,000 feet. 

In chaetotaxy the species resembles ScatopTiaga vvlpina Coquil- 
lett, from Point Barrow, Alaska. It is the largest species of the 
genus as far as I know. The lot first cited was labeled, “ Fond of 
eowdung.” 

SCAIOFHAGA GIGAIITEA OBSCUSA, new variety 

A series of males differ from typical gigantea in being smaller, the 
pollen of the dorsum dull brown, pile of pleurae and abdomen 
shorter and darker, that of the femora and tibiae almost wholly 
black, and shorter than in the typical form. The appearance is so 
different that it is hard to believe the relationship so close as it 
appears on closer study. The head structure is the same, with the 
characteristic deep red color of front and face, but the pale pile of 
the back of the cheek is much less conspicuous. I am not able to 
recognize a corresponding series of females, as these males approach 
the typical females in their appearance, except for having in general 
a darker color of the thoracic pollen. 

Type. — ^Male, U.S.N.M. No. 43693, from Yu Long Gong, Tibet. 

Length, 8 to 9 mm. 

Remarks . — ^Described from 14 males collected with typical 
gigantea as above cited. Ten are from Yu Long Gong, three from 
Wa Hu Pass, and one from Yu Long Si. 

SCATOFHAGA AMFLIFENIUS Fortiehiiukr 

Soatophapa ampUpennis Pobtsohinskt, Horae Soc. Bnt. Ross., voL 21, p. 199, 
1887. 

Portschinsky’s description is so brief that it seems worth while 
to give a fuller one, as a long series is available from Doctor 
Graham’s collecting. 

A slender blackish species with inconspicuous pile, but with very 
long and broad wings, which are uniformly dark brown in color. 
It agrees with Soaiophaga soydalaria Linnaeus in having the attach- 
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ment of the abdomen distinctly elevated above the h^d coxae, so 
that the sderites above the latter (metathoracic epimerit of Hendel) 
are completely united on the middle line, not separated by a mem- 
branous portion as in other species. It differs from sei/balwna in 
having the arista pubescent, not pilose, in much darker color, and 
in other respects. 

ifaZe.— Black in ground color, including femora; tibiae reddish 
yellow, tarsi brownish yellow; palpi yellow with brownish apices; 
frontal stripe very dark red with a glaucous reflection. Head dark 
brown above, the frontal stripe narrowed upward, the parafrontal 
portions wide, elevated in middle, with dense long slender bristles, 
of which about half a dozen of the upper series turn out over the 
eye, the lower ones being mesially directed. Parafacials reddish on 
upper half along facial ridges, elsewhere with brown pollen. Vibris- 
sal region with dense row of bristles. Antennae wholly black, third 
joint less than twice the second, arista black, densely pubescent. 
Cheek two-thirds as high as eye, which has a somewhat diagonal 
position, the cheek with upturned slender hairs below, its posterior 
half wiih long and mostly yellow hairs. Palpi infuscated and with 
many black hairs beyond the middle, just before the middle the hairs 
are yeUow. Thorax with dark pollen and a median glaucous stripe 
reaching the scutellum, on each side of this a partly double blackish, 
subshining stripe; scutellum glaucous on middle, connecting with the 
thoracic stripe. Chaetotaxy: Acrostichal, only fine, erect hairs aU 
the way; dorsocentral, 2 hairlike anteriorly, about 3 bristles pos- 
teriorly, the hindmost gradually larger; notopleural, 2; presutural, 
1; supraalar, 2; postalar, 2; intraalar, 0; sternopleural, 0, 1; scutel- 
lum, with 2 lateral pairs and an equally long apical pair close to- 
gether. Pleurae with rather dense but slender long brownish hair. 
Calypters brown, smallish, with fringe of dark yellow hair. Ptero- 
pleural and all behind the stemopleura bare. Halteres with brown 
knob. 

Abdomen narrow, not much deflexed, s hining brownish black, cov- 
ered above and on sides with dense, erect, but rather short yellow 
pile, which is more or less mixed with black close to tip ; this pile 
seems to cover the under side also. 

Legs with erect but not very long pile, which varies on the femora 
from black to brown and a considOTable admixture of yellow ; front 
tibiae with long black pile on outer side, middle and bind ones with 
the same standing out all round; front tarsi with the three inter- 
mediate joints short, of equal len^; pulvilli blackish, claws black; 
middle tibia with two anterodo;rsal spines beyond middle, two 
posterodorsal, one flexor far down toward tip ; hind tibia vrith three 
anterodorsal, three posterodorsal (one near base). 
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Wings strikingly long and wide, and of uniform dark brown 
color, only the anterior part near base gradually a little yellowish. 
In a male measuring 9.5 mm, the wings measured 12.5 long and 5 
wide at middle. First posterior cell not narrowed at tip, hind 
cross vein bisinuate. 

Xiength, 7.5-10 mm. 

Femdie . — Wing not so strikingly enlarged; in a specimen 8 mm 
long the wing measured 8 mm long and 2.5 mm wide; wing color a 
little paler than ia male; abdomen depressed as in most species and 
much wider across middle than in the male. Front tibia with two 
hairlike extensor bristles; middle tibia with two anterodorsal spines; 
three posterodorsal; one flexor; hind tibia with three anterodorsal; 
three posterodorsal. 

Length, 6.4r-8 mm. 

Remarks . — ^Redescribed from 35 males and 13 females, collected by 
Dr. David C. Graham in the high altitudes along the Tibet-Ohina 
boundary. Four males were collected in Yellow Dragon Gorge near 
Song-Papi, altitude 12,000 to 14,000 feet, in the summer of 1924; all 
the others were collected at Tu Long Si, near Tatsienlu, July 26-28, 
1930. altitude 14,000 to 15,900 feet. 

Genus SARCOPQAGA Meigen 

Boroophaga Meigbw, Systematische Beschreibung, vol. 5, p. 14, 1826. 

SABC0PHA6A (BLAESOXIFHA) VALAN6AE. new species 

Figxjke 1 

Male. — ^First vein bare, posterior dorsocentrals generally three, 
but a small or even a normal ad^tional one may occur as the second 
behind the suture; without viUous hairs on inner side of hind tibia; 
genital segments dull black or dark brown. 

Front 0.18 of head width, at narrowest, above middle (four meas- 
ured 0.18, 0.18, 0.19, 0.18) ; ocellars normal, proclinate; outer vertical 
not differentiated; two upper frontals reclinate but the second pair 
partly convergent; eight other frontals in row, which extends to 
near tip of second antennal joint and diverges toward eye; para- 
frontals narrow, brownish above, subsilvery below; frontal stripe 
brown; parafacials subsilvery, a changeable dark spot in the pollen 
at lowest frontals, the parafacial hairs rather numerous and bristly 
below ; facial ridges broadly curved outward in middle of the face, 
converging markedly below, with small irregular setules extending 
halfway up; middle of face blackish; cheek two-fifths of eye height, 
with black hair except on hind edge; back of head with black hair, 
only a little pale about neck and below. Palpi black, proboscis or- 
dinary. Antennae black; third joint one and one-half times the 
110571—32 2 
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second; arista witli rather short plumosity for less than half its 
length. 

Thorax gray, with three black stripes and a partial one above the 
wing extending a little before the suture, the median stripe extend- 
ing nearly to tip of scutellum; at least three pairs of large and some- 
what irregular anterior and four pairs posterior acrostichals ; steruo- 
pleural 3; scutellum with three pairs lateral, one discal, the apical 
pair quite large, subdepressed, decussate. Hind calypter distinctly 
brownish. 

Abdomen gray with medium black stripe becoming slender on 
fourth segment, and one less distinct lateral black stripe each side, 
changeable on third segment and ending at middle of fourth; a pair 
of median marginals on second segment, marginal row on third 

and fourth. Genital segments 
brownish, small; genitalia as in 
Figure 1. Forceps flattened be- 
hirffl, brown basally; outer for- 
ceps (accessory plate of Parker) 
rather large for a Saroophaffa, 
brown basally; penis very small. 
In the figure the anterior and 
posterior claspers change places, 
crossing each other at base. 
Fifth stemite deeply cleft, with- 
out striking characters. 

Legs black, front tibia with 
one bristle on hind side; middle 
tibia with one on outer front. 

Wings subhyaline, costal segment Before first vein equal to the one 
beyond second; third vein with bristles extending more than half- 
way to anterior cross vein. 

Length, 7 mm. 

Female . — ^Much grayer, the black thoracic stripes narrower 
and the median one hardly visible on scutellum. Front near vertex 
0.29 of head width (four measured 0.29, 0.3, 0.28, 0.28) ; parafacials 
with fewer setules; abdomen more tessellated, median stripe much 
less distinct, the lateral hardly noticeable. Second segment without 
median marginals, at most with depressed bristly hairs. Terminal 
ventral sclerite yellowish, a little elongated, tapering, slightly curved 
downward. Posterior dorsocentrals uniformly three. 

Length, 6 mm. 

Type.—Mal&, U.S.N.M. No. 43689. 



Figure l . — Saroophaga {Blaesoofipha) i?a- 
Imgcbe, new species. Side view of male 
genitalia with forceps from behind. 
(Drawn by David G. Hall) 
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BemarTcs. — ^Described from five males and 15 females, reared from 
the locust Vdkmga nigrieomis Burmeister, at Gedangan, central 
Java, by F. Verbeek, December, 1929, and sent to the National Mu- 
seum by Dr. S. Leefmans, of Buitenzorg, to whom a pair of para- 
types are returned. 

The species is very similar to those that in Europe have been re- 
garded as belonging to the genus Blcmoxipha. The male is readily 
distinguishable from all European forms known to me, in having the 
forceps much broader toward the base and the anterior claspers with 
a lobe on the front near the middle. 

Genus LESEIOMIMA Braner and Bergenstamm 

Lesktomlma Bbattss and BmamrOTAMM, Zweiflfigler des kaiserl. Museums zu 
Wien, pt 5, p. 372, 1891 (Denkschr. kaiserl. Akad. Wiss., vol. 58) . 

UBSEIOMIMA JAYKESI, new species 

A slender yellowish fiy, differing from the type species tenera in 
having only one to three coarse hairs at middle of first vein instead 
of a full series on all its length becoming more densely placed near 
tip. Palpi of ordinary size; proboscis (last joint) long and slender 
(one and one-third times the head height) , curved downward, with 
small labella. Eyes bare. Face slightly receding, epistoma not 
prominent. Ocellars present, proclinate and divergent; a single pair 
of large verticals ; two upper frontals reclinate, the uppermost, how- 
ever, very small, the lowest at middle of second antennal joint; para- 
facial about as wide as third anteimal joint. Cheek two-fifths the 
eye height. Front in both sexes wide, about 0.35 of head width, and 
with proclinate orbitals in both; pollen of head mostly white, but 
not silvery. Antennae red, third joint blackened on apical two- 
thirds; second joint about half the third. Arista black, strongly 
pubesceitt. Mesonotum mostly black in ground color, with yellowish 
pollen, forming indistinct stripes. Acrostichal, 2, 1 (none just be- 
fore suture) ; dorsocentral, 2, 3 ; humeral, 2 ; posthumeral, 1 ; presu- 
tural, 1; notopleural, 2; supraalar, 2 (hind small) ; intraalar, 2; post- 
alar, 2; sternopleural, 2, 1; scuteUum, with 1 lateral and 1 long, 
depressed, parallel apical. Pleurae yellow in ground color. Abdo- 
men yellow, shining, with distinct narrow basal band of pale poUen 
on segments 2 to 4; no median marginals on first segment, a pair on 
second, marginal row on third and fourth ; no discals even on fourth. 
Legs yellow, tarsi black. Wings with yellowish tinge, not at all 
elongated; fourth vein with rounded oblique bend ending not very 
far before tip. Costal segment before tip of first vein, considerably 
shorter than that between tips of second and third; hind cross vein 
straight and suberect. 
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Male witli small claws and pnlvilli; genitalia yellow; a small 
blackish spot at hind edge of third and fourth abdominal segments. 

Length of male, 5.6 mm ; of female, 6.6-7 mm. 

Male, U.S.ir.M. No. 43062. 

Remarks , — ^Described from 8 males and 10 females, all but one of 
which were reared from the sugarcane borer, Diatraea saccharcHis 
Fabricius, at Tucuman, Argentina. Eleven were reared by H. A. 
Jaynes and one by H. E, Box. The other specimen was collected 
by H. H. Smith at Piedras B.,” Brazil, in April; it belongs to the 
collection of the American Museum of Natural History, to which it 
is returned. 

SCHISTOCHILUS, new geniu 

Euns to AtractocJiaeta Brauer and Bergenstamm in Stein’s 1924 

Key to the Central European Tachinidae,” ® but differs in numer- 
ous characters. Eyes bare, head in profile almost triangular, the 
length at vibrissae being less than one-half of that at antennae. 
Front long, almost horizontal, in male a little more than one-third 
the head width; face much receding, longer than front; third an- 
tennal joint elongated, four times the second, its upper edge straight, 
lower rounded forward at the apex, the sharp tip in line with upper 
edge. Parafacial bare, as wide as third antennal joint; facial ridges 
bristly on lower third. Cljrpeus deeply depressed, forming a single 
groove for the reception of the antennae, which are out of sight in 
profile when depressed; the groove continues to the mouth through 
epistoma. Arista bare, shorter than the third antennal joint, very 
thick and blunt, the terminal joint shorter than the preceding one. 
Proboscis short and small, palpi rather small. Cheek two-fifths 
of eye height. Outer vertical small, iimer large, not decussate. 
Ocellars of ordinary size, proclinate and diverging. Frontals in 
a single row, one upper reclinate, the lowest at about the middle of 
the second antennal joint. One proclinate orbital in male. Proster- 
num with a row of black setules on each side, propleura bare. Scu- 
tellum with two pairs of laterals, the apicak small, depressed, not 
decussate; postscutellum well developed, but joined rather closely 
to the scutellum so that the transverse groove below it is much 
deeper than the one above. Abdomen of ordinary length, wider 
beyond the middle than the thorax, no discal bristles. First vein 
of wing bare, third with a single bristle at base. First basal cell 
narrow, the anterior cross vein short ; apical cell widening uniformly 
to bend, which is rectangular and slightly rounded ; apical cross vein 
erect, joining third vein before the tip, the petiole more than one- 
third as long as the cross vein and ending far before wing tip. 
Squamae bare, rounded, not very large. 

Genotype, — SchistoohUus aristatum^ new species.^® 

*ArclL ftir Naturg., toI. 90A, p. 19, 1924, 

“The genus is ot neuter gender, derived from the Greek cTieiloa (lip). 
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SCHISTOCHn.VS AKISTATin^ new speeief 

Color black, mostly gray-poUinose. 

M(de . — ^Frontal stripe brownish toward arista and the same color 
extending vaguely down along the edge of the lunule. Pollen of 
parafrontals and parafacials and posterior orbit dull gray. Palpi 
and basal joints of antennae dark yellow. Thorax black, with gray 
pollen, leaving two slender submedian stripes interrupted at the 
suture, an indistinct wider interrupted outer stripe. Chaetotaxy: 
Acrostichal, 2, 4; dorsocentral, 3, 4 (the posterior may be only 3) ; 
humeral, 2; notopleural, 2; posthumeral, 1 (inner); presutural, 1; 
supraalar, 2; intraalar, apparently 0; postalar, 2; sternopleural, 1, 1; 
pteropleural small. Scutellum black at base and margin. Abdomen 
shining black, with basal gray-poUinose bands on second to fourth 
segments, narrowed in middle on the first and covering about one- 
third of the segment except on the fourth where in certain lights 
the pollen extends almost to the tip ; first and second segm^ts with- 
out median marginals; third with a depressed pair; fourth with a 
row at apex of varying sizes. Genitalia small, of ordinary structure, 
the outer forceps almost as long as the inner. Wing quite distinctly 
infuscated, the color following the veins broadly, leaving a sub- 
hyaline spot in the middle of the apical cell and the margin irregu- 
larly of the same color. Base of wing distinctly paler. Squama 
white. Costal spine small but distinct. The costal segment before 
tip of second vein about one and one-third times as long as the one 
beyond it. Hind cross vein concave outward, joining fourth vein 
barely beyond middle between small cross vein and bend. Legs 
black; daws and pulvilli not at all elongated; middle tibia with a 
single bristle on anterodorsal side and one on ventral ; hind tibia with 
a single sparse row of bristles of varying size on anterodorsal side. 

Length, 5.8 mm. 

ryye.— Male, U. S. N. M. No. 43690. 

B&imrks. — ^Described from three males, reared from Diak'ajea 
etriatcMs Snellen, at Pasoeroean, Java, April, 1931, by Dr. P. C. 
Hart, received from Dr. S. Leefmans, to whom one paratype is 
returned. 

I am unable to find a genus more nearly related to this than 
AtracftoeJiaeta, from which it differs markedly in having the deep 
facial groove for the antennae, the face more receding, apical cross 
vein more erect, and first vein bare and third with only a single 
setule, as weU as in minor characters. 

Genus ZENILUA Bobineau-Desvoidy 

ZewUta BoBmEAu-Susronyr, Essai sm les Hyodaires, p. 152, 1830 . — ^Axobioh 
and Webbub, Proc. U. S. Nat. Mus., vol. 63, art 17, p. 7, 1924. 
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Black with ochraceous pollen on the head, thorax, and abdomen. 

Head 0.27 to 0.31 of the head width; the frontal stripe 
velvet brown, as wide as one parafrontal; paraf rental, parafacial, 
and posterior orbit with almost golden yellow pollen, that of the face 
and cheek gray, with a slight tinge of yellow ; front somewhat promi- 
nent at the insertion of the anteimae, forming a slightly oblique 
angle with the face, the frontal profile and the facial of about the 
same length. Parafacial at middle as wide as third antennal joint, 
facial ridges with only three or four hairs above the vibrissae, which 
are far apart at the oral margin. Cheek one-fifth the eye height. 
Antennae black, tip of second joint reddish, third joint long and 
slender, fully four times the second, rounded at tip, reaching almost 
to vibrissae. Arista rather long and slender, slightly thickened on 

basal third. Palpi (fig. 2) considerably 
swollen, with a very distinct and striking 
pocketlike depression or hole on the outer 
side just before the tip, which is the same in 
, , all the specimens. Inner verticals large, 
new species. Paipns of outer much smaller; ocellars of good size; 

upper frontals reclinate, the remaining 
in a single row diverging below toward 
orbit, reaching to the base of third joint; the usual two proclinate 
orbitals ; parafrontal with only inconspicuous hairs besides the 
bristles. Mesonotum covered with yellowish pollen, which forms 
principally three stripes on the sides and middle, leaving a rather 
heavy black stripe on each side, which is divided anteriorly, 
the inner and narrower portion extending to the neck. Scutellum 
with yellow pollen. Thoracic bristles rather stout. Chaetotaxy 
as follows: Acrostichal, 4, 3; dorsocentral, 3, 4; humeral, 4; noto- 
pleural, 2; posthumeral, 3; presutural, 2 (the inner large) ; supraalar, 
3; intraalar, 3; postalar, 3 (the middle one large, the others small) ; 
stemopleural, 2, 1; pteropleural small. Scutellum with 3 pairs 
lateral, 1 discal, the apicals slender and upturned, rather long. 
Propleura bare, prostemum setose, postalar declivity bare, no infra- 
squamal setules. ScuteUmn densely covered with coarse erect rather 
diort hairs. Abdomen largely shining black, the yellow pollen 
forming basal bands on the second and third segments, which are 
wide at the side and prolonged posteriorly in a blunt point in the 
middle, leaving considerably more than half the surface shining; 
fomth segment with yellow pollen except an oval median spot above, 
which covers the apical two-thirds, but does not extend on the sides. 
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First and second abdominal segments each bearing one pair of 
median marginals ; second and third with one pair of smallish discals, 
which are quite far forward on the yellow poUinose portion; third 
with a marginal row, the middle pair very large and stout; fourth 
segment with irregular bristles extending forward nearly to the 
base, no distinct row on posterior margin. The terminal ventral seg- 
ment when exposed appears as a cylindrical tubular structure, not 
very long, bearing at its apex a minute, shining black prolongation, 
grooved above, bearing microscopic hairs. Legs black, middle tibia 
with one bristle on the outer front side and one flexor; hind tibia 
with an inconspicuous row of small bristles and two larger ones 
rather far apart almost dividing the length into thirds. Wings a 
little brownish; third vein with two to four bristles at base; fourtii 
vein with a round oblique curve, the apical cross vein more slender, 
straight for two-thirds of its length and almost parallel with the 
margin, then gradually curved toward the tip, joining the costa 
quite close to the tip a little distance from the third; hind cross vein 
suberect, joining fourth at two-thirds of the distance from the small 
cross vein to the bend. Hind calypter light brownish with pale 
margin; the front one white and subtran^arent. 

Length, 8-9 mm. 

Male . — ^Front at level of anterior ocellus 0.27 of head width; no 
orbitals, third antennal joint a little broader than in female, of the 
same length; palpi distinctly flattened and a little vndened at tip, 
but lacking the pore which is so striking in the female; eyes with 
same pilosity as in female. Genitalia small, black, the inner forceps 
straight, slender and close together, the outer slender and almost as 
long; penis black, slender, with a delicate white flap on front at 
tip. Claws and pulvilli moderately long. 

Paratypea. — ^Female, No. 43691. 

Remarha . — ^Described from five females and one male, reared at 
Wanaina, Northwest District, British Guiana, March, 1931, by J. 
G. Myers, from Gaatnia licoidea Boisduval. The specimens were re- 
ceived from the Imperial Institute of Entomology, to which the type 
female, allotype male, and two paratype females are returned. 

The peculiar depression, or perhaps a sensory pit, in the palpus 
does not occur in any other tachinid known to me. It occurs only 
in the female. The species is distinguished by rather stout bristles 
throughout. I have compared the type series carefully with ZenMlia 
UbadTvs Panzer (det. Bezzi) and find it agrees well except in having 
a single bristle on the anteroventral side of the middle tibia. No 
fine hairlike bristles extending up facial ridges, and in the visible 
structures at the tip of the abdomen in the female; in Jnbastrm the 
terminal organs are concealed in our specimens by closure of the 
fourth abdominal segment in a longitudinal slit. 
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Somewliat allied to Peosomyia {rubrifrons Perris, the genotype) , 
but differing in haring the vibrissae distinctly above oral margin, no 
costal spine nor infrasquamal setules. 

Hypopleural bristles and postscutellum present; eyes and arista 
bare; palpi and proboscis of ordinary form; parafrontals and para- 
facials broad, especially the latter, -which are bare and about half 
as wide as clypeal depression; facial ridges bare, lo-vr, vibrissae far 
apart and much above the epistoma, only a little belo-w the lowest 
curve of the eye; cheeks broad and bulging, almost half the eye 
height. Third antennal joint nearly three times the second, rather 
slender and tapering, not quite reaching vibrissae. Length of head 
at antennae slightly greater than at -vibrissae ; frontal profile a little 
greater than facial; clypeus flat, moderately broad. 

Scutellum -with three lateral pairs of bristles, the apical pair al- 
most equally large, decussate or not, depressed. No discal abdominal 
bristles on second and third segments. 

First vein bare, third with one or two bristles at base, fourth 
-with bend dightly rounded, thence a little concave, ending distinctly, 
yet not very far before apex of wing. Hind cross vein concave 
and a little oblique, joining fourth vein at three-fifths of the distance 
from anterior cross vein to bend. 

Gmotyfe. — Trophops domeni, new species. 

TROPHOPS GLAUSENl, new spedes 

Black -with yellowish poUen on head and thorax. Abdomen shin- 
ing black with broad bands of gray poUen on the second, third, and 
fourth segments. 

Male. — ^Front 0.31 of the head -width. Head with somewhat silvery 
pollen except on front and upper orbits where it is distinctly yellow. 
Frontal stripe -wider than one parafacial. Verticals one pair; ocel- 
lars of normal size and prochnate; two upper orbitals reclinate, 
strong, the others rather weak, the lowest at middle of second 
antennal joint. Antennae bladb, tip of second joint and basal third 
of third joint reddish; third joint decidedly slender and tapering, 
a little more than twice the second, not reaching to vibiissae. Cheek 
covered with fine dark hair. Palpi brown. Thorax with a pair of 
very slender stripes outside the acrostichals, much enlarged behind 
the suture; an outer stripe is broadly divided into two spots, the 
hin dm ost elongated. Pleurae black with thin gray pollen. Ohae- 
totasy : Acrostichal, 3, 3 ; dorsocentral, 3, 4; humeral, 2 ; posthumeral, 
2; notopleural, 2; presutural, 2 (the inner rather large) ; supraalar, 3 ; 
intraalar, 3 ; postalar, 2 ; stemopleural, 2, 1 ; pteropleural small. No 
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infrasquamal setules. Propleura and prosternum bare. Abdomen 
mostly shining black, basal two-thirds of second segment, one-half of 
third segment, and two-thirds of fourth segment with gray pollen. A 
delicate median black line on these segments. No marginals on 
first segment, those of second depressed and inconspicuous, third with 
a median pair and two lateral, fourth with a marginal row and a 
single subdiscal pair far back. Genitalia black. Legs black (only 
hind ones present) ; hind tibiae with rather dense fringe of uniform 
bristles on anterodorsal side. Hind pulvilli and claws elongated. 
Wing considerably brownish except along the veins. Costal seg- 
ment beyond the first vein only slightly longer than the one before 
it. Calypters white ; margin narrow, brownish yellow. 

Length, 7.4 mm. 

Female . — ^Front 0.37 of head width (the same in two) ; usual two 
pairs of orbital bristles, below the lowest frontals a distinct poUinose 
dark band extends from the eye to the suture (faintly indicated in 
male). Hindmost sclerite of venter broadly rounded. Middle tibia 
with two bristles on anterodorsal side. Claws and pulvilli small. 

Length, 5. 7-7. 7 mm. 

Type. — ^Male, U. S. N. M. No. 43695. 

RemarTes . — Described from one male and three females (one of the 
latter considerably broken), reared from PopUUa jceponica Newman; 
male and two females at Toyona, Japan, July 9, 1930, by T. R. Gard- 
ner; the other female, which is broken, at Takarozawa, Japan, by 
C. P. Clausen, July, 1928. The species is named in honor of C. P. 
Clausen, who has made an extensive study of the Japanese beetle 
parasites in Japan and adjacent regions. 

Greniis EXOBISTOIDES Coquillett 

Exoristoides Coquillett, Eovision of the Tachlnidae of America north of Mes- 
ico, p. 90, 1897. — Wixaour, Proc. But. Soc. Washington, toI. 17, p. 96, 1915. — 
Axobioh and Werbkb. Proc. U. S. Nat. Mus., vol. 63, art. 17, p. 10, 1924. — 
Otjbkan, Can. Bnt, toI. 58, p. 86, 1926. 

EworlBtopsis TtoWNSEiro, Proc. B. S. Nat Mus., vol. 49, p. 426, 1916. 

The genotype of Exoristoides, designated by Coquillett in 1897, is 
johmoni Coquillett; that of Exoristopsis, designated by Townsend 
in 1915, is setifera Townsend. 

The genus has the general characters of Exorista of authors 
{ZerMia sens. lat. of Aldrich and Webber, 1924) , with the addition 
of a large pteropleural bristle and almost invariably some setules on 
the first vein. Curran suggests that Lypha is a near relative, which 
is true. Townsend placed one of our species (slossonae) in Lydima 
(PoUdea of authors), in the National Museum collection some years 
ago, and this also expressed a true relation. Lypha may be distin- 
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guished by the frontal bristles, which extend remarkably far down 
on the parafacials ; and both genera differ from Emristoides in hav- 
ing the eyes smaller and cheek wider, as well as in lacking any hairs 
on the first vein. In the single known specimen of ExoHstopsis 
both pteropleurals are broken off, but the large scars are present. 

Three species were originally included, joh/nsom, slossonae, and 
harringtoni, of which the last has been removed as type species of 
the genus ffomalaoMa Townsend. 

KET TO STECIES OE ISOBISTOIDSS 
MALBS 

1. Tlhird antennal Joint very wide, two-thirds as wide as long, with 

obliquely truncate apes (North Carolina to Louisiana and 

California) johnsoni CoquUlett 

Third antennal Joint less than half as wide as long 2 

2. First vein with few setules, rarely none ; fourth abdominal seg- 

ment wholly black (New Hampshire to Alabama) slossonae Coqulllett 

First vein with complete series of setules from near humeral 
cross vein (Trinidad, West Indies) uricbi, new species 

BBMALBS 

1. First vein setulose from near humeral cross vein to tip 2 

First vein with only a few setules, at most on basal half 3 

2. Third antennal Joint concave on front edge, widened at tip. 

urichi, new species 

Third antennal Joint straight, not widened apically (Peru). 

setifera Townsend 

3. Stemopleurals two; fourth abdominal segment red Johnson! Ooquillett 

Stemopleurals three; fourth abdominal segment wholly black. 

slossonae Ooquillett 

EXOBISTOIDES JOHNSONI CoqnOlett 

Eworistoidea johnsoni Coquhxett, Revision of the Tachinidae of America north 
of Mexico, p. 91, 1897 .~Walton, Proc. Bnt. Soc. Washington, vol. 17, p, 07, 
1916. — ^BniMLEr, Bnt News, vol. 33, p. 22, 1922. 

The material in the National Museum at present referred to this 
species is the following : Holotype, female, Hertford County, N. C. 
(collection Coquillett) ; one female, Ealeigh, N. 0. (Brimley) ; one 
female, Palo Alto, Calif. (W. F. Derby coll., through the Aldrich col- 
lection) ; one female, Opelousas, La. (Pilate) ; one female, Lindsey, 
Calif. (McGregor) ; one dwarf male, reared at Capa, S. Dak., from 
Gryllus ahlreviatus Serville, by Prof. H. C. Severin, emerged Sep- 
tember 12, 1919; two males and one female, reared at Sacramento, 
CaUf., from Gryllus assimilis Fabricius, by C. C. Wilson, emerged 
Mardi 27, 1930; and one female, reared at Winters, Calif., by the 
same entomologist from the same host, emerged April 10, 1931. 
Thus there are three different rearing records from Gryllus^ and 
these are the only ones yet Imown. 
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EXOBISTOIDES SLOSSONAB CoqnUlett 

Bworiatoidea aloaaonae CoQxnLLBsrr, Bevisioa of the Tacblnldae of America north 
of Mesico, p. 91, 1897. — ^Johnson, Catalogue of the insects of New Jersey, 
p. 671, 1899, and p. 779, 1910.— Banks, Bnt News, voL 23, p. 110, 1912.— 
■Walton, Proc. Bnt. Soc. Washington, vol. 17, p. 97, 1915. — Bbitxon, Check- 
list of the Insects of Connecticut, p. 192, 1920. — ^Bbimlet, Ent News, voL 
88, p. 22, 1922. — Johnson, List of the Diptera of New England, p. 199, 
1925 . — ^Wbst, a list of the insects of New York (Comdl Univ. Agt. Exp. 
Sta. Mem. 101), p. 815, 1928.— Allen, Ann. Ent Soc. America, vol. 22, p. 
687, 1929. — OuEEAN, Bull. Amer. Mns. Nat. Hist, vol. 61, p. 106, 1930. 
Bxorista spirUpemUa Coquiixett, Revision of the Tachinidae of America north 
of Mexico, p. 95, 1897. — Johnson, Ent. News, vol. 15, p. 157, 1904; Cata- 
logue of insects of New Jersey, p. 780, 1910. — Smith, Psyche, vol 24, p. 
68, 1917 (syn.). — Gibson, Ann. Eep. Ent. Soc. Ontario, p. 119, 1918.— 
Axdbioh and Webbeb, Proc. U. S. Nat Mus. vol 63, art 17, p. 10, 1924. 

The material in the National Museum referred to slossonae is as 
foUo'ws : Four types of slosaonae, both sexes, from Franconia, N. H. 
(Mrs. Slosson), Eastport, Me. (coll. C. V. Kiley), and West’ville, N. 
J. (Johnson) ; the female type of spimpennis Coquillett, from Tif- 
ton, Ga. (Pilate) ; a female from Franconia, N. H. (Townsend) ; 
a male from Chevy Chase Lake, Md. (Townsend) ; a female from 
Potomac Run, Va. (McAtee) ; two males from College Park, Md. 
(Walton) ; a male from La Fayette, Ind. (Aldrich) ; and a male 
from Birmingham, Ala., reared by H. L. Weatherbee from EpUacTma 
oorrupta Mulsant, the Mexican bean beetle. The last emerged on 
August 3, 1922, and this is the only rearing record. 

EXOBISTOmES SETIPEBA Towiuend 

BxorUtopsit aetifera Townsend, Proc. U. S. Nat. Mns., voL 49, p. 426, 1916. 

The only specimen in the National Museum is the type, a female 
from Peru. 

The characters given for the genus Exoristopsis by Townsend seem 
mostly specific, especially when considered in relation to the other 
species than johnsoni, which I here include. Perhaps the most impor- 
tant is the small size of the ocellars, which is shared by uriehi, new 
species. No mention is made of the pteropleurals, which are broken 
off, but the scars are distinct. 

EXORISTOIDES T7BIGHI» new spedei 

Black with silvery-gray pollen. Fourth abdominal segment red 
or reddish in ground color with yellow pollen. 

Male.— Frojit 0.27 of head width, pollen of the head silvery gray, 
the posterior orbit and upper part of front slightly yellow. Ocellars 
hairlike, proclinate, two upper frontals reclinate, six others, the 
lowest at the level of the base of third antennal joint. Antennae 
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mostly black; tip of second and base of third antennal joints reddish, 
this color extending to the middle of the third on inner side; third 
antennal joint three times the second, rather wide, at its middle 
almost twice as wide as the parafacial, somewhat prominent at base 
and tip on the front side, leaving a distinct concavity between, the 
apex truncate, reaching nearly to vibrissae. Arista with penultimate 
joint a little elongate, barely twice as long as thick, the apical joint 
rather short, thickened nearly to the middle. Byes with long pile. 
Cheek a little more than one-fourth the eye height. Palpi slender, 
yellow apically, dark brown on basal half; outer verticals distinct, 
three-fourths as long as the inner. Mesonotum with rather thin 
silvery-gray pollen, leaving four longitudinal shining black stripes, 
the iimer narrow and reaching halfway from the suture to the scutel- 
lum; an elongate median spot before the scutellum. Acrostichal 
3, 3; dorsocentral, 3, 3; stemopleural, 2, 1. Scutellum, with 3 lateral 
bristles, a small erect nondecussate hairlike apical pair. Propleura 
and prostemum bare. Second and third segments of abdomen of 
same color as thorax, in some lights showing pollen to the apices of 
the segments; fourth segment with more yellowish pollen, the ground 
color rather dark red ; first segment with no median marginals, second 
with one pair, third with a median pair and two or three at the 
margin; second and third segments with a single pair of discals 
much smaller than marginals; fourth segment with a median row 
of six large bristles and a marginal row of the same number con- 
siderably smaller. Genitalia red, small, very similar to those of the 
other species; the inner forceps blackish, being united into a beaklike 
process curved upward and acute at tip; outer forceps slender, 
curved like the inner with a minute tooth at apex. Legs black, all 
the tarsi rather short and decreasing in width. AH the claws and 
pulvilli very small. Front tibiae with two bristles near middle on 
posteroventral side; middle tibiae with four bristles on anterodorsal 
side, the two middle ones quite long, and with one ventral; 
tibiae with an uneven sparse row on anterodorsal side. Wings hya- 
line, the first vein hairy to tip from humeral cross vein; third vein 
with coarse hairs nearly to cross vein; fourth vein with rounded 
almost rectangular bend, then concave, reaching costa only a little 
before apex. The first posterior cell open. Hind cross vein 
straight, somewhat oblique, joi nin g fourth vein considerably beyond 
middle of the distance between anterior cross vein and bend. Calyp- 
ters white, the hind ones subtransparent; infrasquamal setules present 
but delicate. 

Length, 6. 5 mm. 

FemuZe.— Front at vertex 0.27 of the head width. The pollen on 
upper two-thirds much more distinctly yellow than in the male. 
Third antennal joint more than twice the second, distinctly wider 
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than the parafacial, its tip widened about as in the male but the 
basal part not protruding noticeably in the vicinity of the arista. 
Palpi as in the male. Fourth abdominal segment distinctly red in 
ground color, shining in some lights over most of its surface. Gen- 
italia simple. Front tarsi a little widened from the second joint, 
the claws and pulvilli very small. 

Length, 6.2 mm. 

Tyfe . — ^In the British Museum of Natural History. 

Remarks . — ^Described from one male and one female, reared in 
Trinidad, West Indies, by F. W. Urich, from pupae of CcHpodes 
ethlvus Cramer. The specimens were received from Sir Guy A. K. 
Marshall, director of the Imperial Institute of Entomology, in 
London, to whom they are returned for ultimate deposit in the 
British Museum. 

Genus ACHAETONEURA Brauer and Bergenstamm 

Aohaetonetira Bbaubb and Besgenstamm, Zweifliigler des kaiserl. Museums zu 
Wien, pt. 6, p. 334, 1891 (Denkschr. kaiserl. Akad. Wiss., voL 58) . — ^Webbke, 
Proc. U. S. Nat. Mus., vol. 78, art. 10, p. 1, 1930. 

ACHABTONEUBA NICOUPAUeiS. new ipecieB 

Entirely black, including antennae, palpi, and scutellum. 

Femaie . — ^Front at vertex 0.8, 0.31 (in the two specimens) of the 
head height. Head with silvery pollen tinged with light yellow on 
the front; third antennal joint two and one-half times the second. 
Arista slender, bare, third joint very slightly thickened basally. 
Parafacial a little wider than third antennal joint. Facial ridges 
with rather small bristles extending to middle of third antennal 
joint. Cheek one-fourth eye height. Thorax gray poUinose with 
four black stripes, the inner pair abbreviated behind and the outer 
interrupted at suture. Scutellum subshining black at base. Acro- 
stichal, 3, 3; dorsocentral, 3, 4; scutellum, with 3 lateral pairs of 
bristles, the apicals rather strong, decussate, depressed; sterno- 
pleural, 2, 2, the anterior of the hindmost somewhat hairlike ; pro- 
pleura bare. First abdominal segment black, the second and third 
black on apical two-fifths, their bases with smooth gray pollen which 
is sharply defined behind; fourth segment wholly poUinose with a 
slight yeUow tinge. No discals on second and third segments, a pair 
of marginals on first and second, marginal row of six on the third; 
fourth with a row of bristles in the middle, the marginals small and 
inconspicuous. Venter with a somewhat reddish tinge. Legs black; 
anterior tibiae with two posteroventral bristles ; middle tibiae with 
two large anterodorsal, two smaU posterodorsal and one ventral; 
hind tibiae with a complete row of small bristles on posterodorsal 
side, one in middle slightly larger. Anterior tarsi with third and 
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fourth joints slightly flattened; claws and pulvilli small. Wings 
subhyahne with the usual venation for the genus; third vein with 
three setules at base. Calypters white. 

Length, 7.6-8.5 mm. 

Pw/'oiype. — ^Female, U. S. N. M. No. 43694. 

jffeTTMirAs.— Described from two females reared by F. W. Urich, 
in Trinidad, from pupae of Galpodes ethlim Cramer. The speci- 
mens were received from Sir Guy A. K. Marshall, of the Imperial 
Institute of Entomology, and the type is returned to him for ulti- 
mate deposit in the British Museum. 

Compared with the females of the genotype A. frenchii Williston, 
the head appears a little rounder, the eye longer vertically, the third 
antennal joint shorter and the bristles of the facial ridges do not 
extend so high. In chaetotaxy and other generic characters it agrees 
very well. 

O 
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DYSCRASiS AND COLLINELLULA NEW GENERA 
1, Dyscrasts lundib, new species W inR (Fnlarged 16 diameters) 2-4, Colhnellula magistrt, new 
srioc los 2, N\ mg of male J wing of female, 4, ibdomen of male, bide \ lew , flattened, with genitalia 
twisted to show dorsal view (Knl irged 60 diameters ) \11 photographed from microscopic slides 
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A CACHE OF BASKET MAKER BASKETS FROM NEW 

MEXICO 


By Walter Hough 

Bead Curator, Department of AntUropology, United States National Museum 


The joint expedition of the Smithsonian Institution and the Pea- 
body Museum of Yale University worked during 1929 in a cave in 
Dona Ana County, N. Mex., which was thought to contain the re- 
mains of a sloth. A specimen of this animal was taken from an 
adjoining cave by a previous expedition of the Peabody Museum in 
1928, and this has been described by Dr. R. S. Lull.^ In neither of 
these caves were observed artifacts or other remains of man, but in 
a crevice adjoining, though not connecting with, the second cave, 
Norman Boss, of the United States National Museum, discovered a 
cache of baskets of particular interest. These are described below. 

With the baskets were found a slender rod of dressed wood trun- 
cated at the ends, a fragment of gourd, and a lenticular mass of 
whitish clay with numerous finger impressions. Evidently the soft 
clay had been pressed into a vessel with concave surface, probably to 
stop a crack (pi. 1, fig. 1) . With the baskets was a very little debris, 
consisting of dust containing skulls of mice and fruits and thorns of 
desert plants. 

OVAL BOWL 

The sides of this specimen have been eroded away, and at present 
the basket is an oval tray with upcurved ends. The construction of 
a basket of this shape undoubtedly presented unusual difficulties to 
the weaver. The oval section of 14 coils proceeded regularly, com- 
prising the bottom field of the basket. The formation of the sides 
of an oval basket necessitated the insertion of numerous rods. These 
splicings or injunctions appear on the inner axis of the oval. The 
fifteenth coil is inserted about an inch to the right of the minor axis; 
the sixteenth an inch to the right; the seventeenth the same distance 
to the right; and the eighteenth the same distance to the right of the 
last. These four coils run around to the left and terminate in a 
similar way oppositely at the foot of the basket waU on the margiT^ 

1 Lull, Eichard Swann, A renrarkable ground sloth. Mem Peabody Mus , Yale XJniv 
vol. 3 pt. 2, 1929. 
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of the fourteenth coil. When these insertions were put in, the coil 
could run twice continuously around, when new insertions were nec- 
essary. A cross section shows 23 coils, but this appears not to be the 
whole number. The insertions were 12 in number, all lying in the 
minor axis, or to the right. The end sections of the basket required 
no insertions, the wall being built as if it were the process of the 
customary round basket. 

The pattern consists of pairs of zigzags worked in black, probably 
devils-claw arranged axially, except the upper zigzag, which has 
three arms (see pi. 2, fig. 2). This pattern would be called a light- 
ning design of the four points of the compass. The lightning ele- 
ments broaden toward the rim. Diameter, 17% inches by 16% 
inches; height, 5% inches (17.8.17 JSI. No. 245916). This basket is 
an example of the devices used to work out eccentric shapes as in the 
Klikitat and some northern baskets described by Boas and others.* 
It is apparently the earliest specimen showing this technique. 

LAKCB BASKET BOWL 

Eegularly sewed, over a rather large coil. The rim coil shows at 
only one place, five coils having been worn away. From the caked 
debris on parts of the basket it is inferred that it was used for mor- 
tuary purposes. From the tenth coil arise stepped figures in black 
extending over 16 coils and rising three steps. On the walls of the 
basket are at wide intervals small sections vertical and horizontal 
in black, the vertical extending down from the rim. The figures are 
obscured by fading and can be traced only on the bottom of the 
basket. There are 50 coils in the basket. The material is willow, 
the method two rod and splint. The design appears to be in 
Martynia (devils-claw, or unicorn plant). Diameter, distorted, 19% 
inches by 16 inches; height, approximately 6% inches. (PI. 8, fig. 2.) 

CARKYING BASKET 

Widely flaring, ovate basket in fragmentary condition. Much of 
^e stitching has been worn away, especially where the basket came 
in contact with the body. Bepairs of extremely crude stitching with 
yucca have been made, and several sections of coil have broken away 
on one side. The bottom of this basket is flat. The foundation coils 
are long-oval, and the oval shape is built up the walls to the top, 
giving a basket of long-ovate outline suitable for carrying a load 
adjusted to the back. There are no traces of design. The rods 

-HaelJerlui, H K, Teit, James A , and Roberts, Helen H undei tbe direction of Pianz 
Boas, Coiled basketry in British Columbia and sui rounding legion 41st Ann Ren. Bui* 
Amer. Etbnol , for 1919-1924, pp 119-626, 1928 
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and sewing are willow, and the splint is of yucca. No remains of 
the attachment of the carrying straps are to be seen on this basket. 
This specimen is to be compared with carrying baskets of similar 
shape discovered by Guernsey in Basket Maker sites in northeastern 
Arizona and described as Pueblo I.® Diameter of bottom, 8 inches 
by 6 inches; height, 13^ inches. (PI. 8, fig. 1.) 

BOWL 

Shallow with flat bottom and rather steep sides. Sewing of narrow 
willow flints not closely applied, leaving interspaces on the rods. 
Willow, two-rod foundation, and splint after the earliest coil and 
sewing method. Twenty-seven coils compose the basket, and the 
edges are finished off by sewing in the splints. The specimen is 
distorted by pressure, wMch gives additional flatness to the bottom. 
Some mending shows on the bottom coUs. The specimen has been 
taken from cave d4bris, some of which still adheres. Diameter, 9^ 
inches ; height, 3^ inches. (PI. 1, fig. 2.) 

The baskets are in rather good condition of preservation, showing 
previous wear and repair, and but little affected by their long burial. 
Two of the baskets show repairs, which have been made with strips 
of yucca crudely sewed in, merely to hold the edges of the breaks 
together. Many other instances of repair with yucca are seen in 
Basket Maker specimens found in other localities. 

The presence of this cache of baskets in Dona Ana County fur- 
nished good data on the diffusion of Basket Maker culture. The 
cache has not yet been correlated with a site of these Indians in the 
neighborhood. There is evidence that future work will extend 
greatly the range of the southern Basket Makers. 


* Guernsey, Samuel J., Explorations in northeastern Arizona. Papers Peabody Mus. 
Amer. Archeol. Harrard Uniy., vol. 12, no 1., pi. 13 (p. 95 tor description), 1931. 

Several baskets of this type have been found In northeastern Arizona, notably by Br. 
Byron Cummings. 


0 S SOVERHHEMT PRINTIH6 OFFICE’ 1911 




U S NATIONAL MUSEUM 


PROCEEDINGS VOL 81 ART 10 PL 1 



1 Clay with finger impressions (p i) 2 Coiled Bowl (p 3) 
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1, OVAL BOWL (Side View); 2. decorative design on oval Bowl (p. i) 
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1, CARRYING BASKET; 2. LARGE COILED BOWL (P. 2) 
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THE FORMS OF THE COMMON OLD WORLD SWALLOW- 
TAIL BUTTERFLY (PAPILIO MACHAON) IN NORTH 
AMERICA, WITH DESCRIPTIONS OF TWO NEW SUB- 
SPECIES 


By Austin H. Clark 

Cuiator. Division of Eclunodet nn, United States National Museum 


The common Old World swallowtail, Papilio liiachaon,, is found 
in North America from western Ala'ika south of Cape Prince of 
Wales to Yukon and southward to the extreme northwestern por- 
tion of British Columbia, and also from the southeastern extremity 
of James Bay to the Nelson River on the western shore of Hudson 
Bay and southwaid to Lake Superior. 

Although it is locally common m many places in both the western 
and eastern jioition of its range, its habitat is so i emote and inac- 
cessible that it IS a rare insect in collections. Indeed, only seven 
specimens are known from eastern North America. 

In the present paper the status of the American forms of this 
species is reviewed, and three subspecies are recognized: PapUio 
hiacliaon alia sic a Scudder, 'rMcIi is found throughout the western 
portion of the range; P. in. hudsonianus, new subspecies, occurring 
in the eastern portion of the range; and P. m. petersii, new sub- 
species, from central Alaska, where it occurs with P. m. aliasica, 
of which possibly it is an extreme form. 

Papilio machaon was first discovered in North America by Con- 
stantin Drexler during an exploration that he made in 1800 in the 
legion of James Bay under the direction of the Smithsonian Insti- 
tution. Thanks to the facilities afforded him by the Hudson's Bay 
Co,, he was enabled to collect a large quantity of valuable material, 
wliich was sent from Moose Factory to London by the company at 
their expense and later brought to New York free of charge by the 
Cunard Steamship Co. 

At that time the Smithsonian Institution did not maintain a col- 
lection of insects, and the four specimens of Papilio inarliaon that 
he collected were sent to William Henry Edwards. Etlwards I'e- 
ceived from Drexler many other butterflies, among them one of the 
specimens upon which the description of Hesperia wyandot was 
based, and one of those from which Pamphila vet m was desciibed, 
both from Washington, D. C. 
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From 1866 to 1868 Lieut. William Healy Dali was engaged in 
work in Alaska under the ausiiices of the Smithsonian Institution. 
He made extensive zoological collections, including large numbers of 
insects. Among the insects were numerous examples of PafUio 
mackaon^ which on their arrival in Washington were sent to Samuel 
Hubbard Scudder at Cambridge, Mass. 

In 1863, J. William Weidemeyer in listing PapUio zolkaon gave 
as the habitat “ Labrador ; United States.” It is probable that the 
mention of Labrador was based upon the specimens collected by 
Drexler and subsequently sent to Edwards, though there is no proof 
of this. At that time Edwards had not described oregonia^ and as 
eelicaon Lucas {—zolicaon Boisduval) was the only yellow repre- 
sentative of the Maehaon group known from North America, any 
ydlow form in that group would have been referred to it. 

The first definite record of PapUio niachaon in America was pub- 
lished by Edwards, who wrote in 1868 that some years before he had 
received several specimens that had been taken by Drexler at Eupert 
House, Hudson Bay. 

Scudder, in 1869, described PapUio dliaska, which was based upon 
16 specimens collected by Lieutenant Dali, most of them at Nulato 
(or Nualto), May 20-24, but others on June 5, 6, and 14 at a short 
distance below the Eamparts (on the Yukon Kiver in central Alaska) 
and also just above them. Scudder said that Edwards had sent him 
a specimen from the east coast of Hudson Bay. This was one of the 
specimens collected by Drexler. 

Scudder wrote that his new PapUio cUiasha was of the same size 
and facies as P. eolioaon. This makes it clear that his description 
was based upon one or all of the specimens collected by Lieutenant 
Dali, as the Alaskan form of P. maoham, is very dark and is in 
general much like P. zelicaon. 

In 1882, Edwards said that the specimens from Rupert House had 
been collected in 1860 by C. Drexler when traveling under the aus- 
pices of the Smithsonian Institution. They were picked off the 
gooseberry bushes early in the morning while ^iffened with cold. The 
species was abundant there. He noted that Lieutenant Dali took his 
examples at Nulato, and that Lucien M. Turner and E. W. Nelson 
had found the species common at St. Michael. He remarked that 
there was great uniformity between all the American specimens he 
had — four from Hudson Bay and eight from Alaska. 

Having assembled a series of the various forms of PapiMo 
machaon, he had found that the American form is more melanic than 
the Old World forms with the exception of that from the Bfimalayas, 
and he said that if Men4tri6s had not limited his asiatiom to the ex- 
amples that have a straight edge to the inner side of the marginal 
border of the hind wings his name probably should cover the Ameri- 
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can form. The American examples, he said, come nearest — and in- 
deed are very near-— to the variety from the Himalayas. 

In 1883, Edwards said that the Himalayan and the American forms 
should be united under one name, unless, when more is known 
of the latter, greater differences appear than we now discover. 

In “ The Butterfly Book,” published in 1898, Dr. W. J. Holland, 
under Papilio aZiasJca, wrote that “ thus far this insect has been re- 
ceived only from Alaska.” Under the name of Papilio mOGhaon var. 
diasha he figured, without comment, a specimen that did not come 
from Alaska at all, but was the one collected by Drexler at Eupert 
House that Scudder in 1869 said had been sent him by Edwards. 
He later returned it to Edwards, and it came into the possession of 
Doctor Holland through his acquisition of the Edwards collection. 

In 1905, M. Eoger Verity placed P. m. hamtschadahis AlphSraky in 
the synonymy of P. cd'iaska Scudder, and said that aliasha is foimd 
in the peninsula of Kamchatka and in Alaska. He gave a colored 
figure of a specimen from Kamchatka identified as diasTea^ which, 
except for the narrower black border of the hind wings, very 
closely resembles Holland’s figure of PapUio maohaon var. diasha. 
Verity cited Holland’s figure, which he evidently considered as rep- 
resenting true diasha Scudder. 

In 1906, Wright, in his “ Butterflies of the West Coast,” recorded 
Papilio zolioaon from Port Wrangel, Alaska, on the southern side of 
the base of the Alaska peninsula. This is far beyond the range of 
that species, and the record must have been based upon a specimen of 
P. in. oMctsiea. 

In their revision of the American swallowtails published in 1906, 
Lord Kothschild and Dr. Karl Jordan gave a synon3Tny of PapUio 
machaon diasha., which included notices of individuals from the 
Hudson Bay region as well as from Alaska and Yukon. The range 
of the subspecies as given by them — ^Alaska; Oregon; Hudson Bay — 
in the west broadly overlaps the ranges of P. selicaon and of the 
yellow form {pregonia) of P. bairdi. The inclusion of Oregon was 
based upon the mention by W. H. Edwards in 1882 of a specimen of 
diasha from The Dalles on the Columbia Eiver in Wasco County, 
Oreg., which was probably in reality selicaon, though possibly P. 
bdrdl form oregonia. Whatever it was it was certainly not diasha. 
In their synonymy they deagnated as false the statement made by 
Edwards that PapUio machaon diasha is the Himalayan form of the 
species, and they do not question the correctness of the identification 
of the figure published by Doctor Holland. In the key to the Ameri- 
can species of the Machaon group, diasha was paired with PapUio 
bairdi form oregonia, from which it was differentiated by the ab- 
sence of a black pupil from the anal ocellus. In the text it was com- 
pared only with the very different P. m. kamischaddms, evidently on 
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the basis of Holland’s figure, as is shown by the mention of a black 
admarginal spot at the distal side of the anal ocellus. Such a spot 
is conspicuous in specimens from the Hudson Bay region (pi. 3, 
figs. 1, 2), but there is very seldom any trace of such a spot in 
Alaskan examples (pi. 2, figs. 1, 2). They listed one bad male in 
the Tring Museum, but did not give any locality for it. 

They gave the range of Papilio zelioaon as extending from Alaska, 
British Columbia, and Alberta southward to Arizona and Colorado. 
Alaska was included on the strength of Wiight’s record, which was 
undoubtedly based upon a specimen of aliasha. 

In 1907, Verity under the name of joannisi described an arctic 
form of P. machaon from Alaska, which is the true aliaska of 
Scudder, as is clearly shown by his photograph. Although Verity 
made the error of assuming that Holland’s figure represents 
Scudder’s cdiaska and was thereby led to rename the true aliaska, he 
deserves the credit for being the first to point out the fact that 
Papilio machaon occurs in North America in two distinct forms. 

In his account of swallowtails of the Machaon group occurring in 
America, published toward the end of 1907 in Seitz’s “ Macrolepi- 
doptera of the World,” Dr. Karl Jordan said that Papilio machaon is 
represented in America by the subspecies aZiasAjo; Scudder {—^oawnisi 
Verity) in which the black band on the hind wing is broader than 
it is in the geographically nearest subspecies kamtsehadalus. He 
said that aliaska is rather common in July and August at the mouth 
of the Yukon and other rivers, as well as in the neighborhood of 
lakes — ^probably everywhere in the lowlands wheie Umbelliferae 
grow. He added that eastward cdiaska occurs as far as Hudson 
Bay. The figure he gave represents a typical example of the Hudson 
Bay form and appears to have been taken from Holland. Doctor 
Jordan said that kamtschadalus Alpheraky is not identical with 
aliaska Scudder. 

In 1910, Verity described and figured a new form, which he called 
orientis, from the eastern part of southern Siberia. 

In 1916, Francis Kermode recorded Papilio machaon var. aliaska 
from Atlin, in the extreme northwest of the Province of British 
Columbia, northeast of Skagway, Alaska, and just south of the 
Yukon border, where it had been collected by E. M. Anderson, and 
figured a typical specimen from that locality. 

In 1916, William Barnes and J. McDunnough published a photo- 
graph of a male specimen of Papilio aliaska from Eampart House, 
Alaska, resembling the specimen shown on Plate 2, and said that there 
is no doubt that the form to which Scudder applied the name aliaska 
is the form that Verity redescribed under the name of joannisi. 
They added that the few specimens from Alaska that they personally 
had seen had all been of the form aliaska. They said further 
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that whether the specimen figured by Holland really came from 
Alaska or not is an interesting point for collectors to clear up; if 
it be correct, then there would be two distinct forms of machaon 
in our northern fauna differing in the relative width of the black 
submarginal band on the secondaries. 

In the second edition of The Butterfly Book,” published in 1931, 
Doctor Holland republished the figure given in 1898, designating it 
as type ” of Pafilio aliasJm, In the text he said that it is one 
of the “ types ” determined by Scudder, and that it was taken at 
Rupert House on Hudson Bay. It is, therefore, the specimen that 
Scudder said had been sent him by Edwards. It can not be regarded 
as the type specimen of aliasha^ since in the first place the oiiginal 
description fits only the specimens from Nulato and the Ramparts, 
and in the second place it was only incidentally mentioned hy 
Scudder. 

Doctor Holland said that he has another type ” from Scudder’s 
original material labeled as from “Alaska,” which exactly agrees 
with Verity’s figure of his joannisL He remarked that the Carnegie 
Museum has a specimen taken on the peninsula of Labrador, on 
the eastern shore of Hudson Bay, which is the same. He added 
that the Carnegie Museum has a long series of specimens from “ all 
parts of Alaska,” which are “ unmistakably the same thing.” These 
specimens, he said, had been carefully compared with specimens 
from northeastern Siberia labeled orieTvtis by Verity, and they were 
indistinguishable from the latter. He remarked that in the long 
suite of specimens that he had critically examined the only differ- 
ence is an almost inappreciable variation in the width of the black 
outer margin of the fore wings, which is only individual, and 
reveals itself both in American and in Asiatic specimens. He said 
that the insect, as the figure shows, resembles P. m. maohaon of 
Europe, but the yellow areas of the wings are not so wide as in the 
latter. 

For some time Foster H. Benjamin had been aware of the 
very considerable differences between Alaskan and Hudsonian speci- 
mens of PapUio macliaon^ and he recently was so land as to suggest 
that I look into the matter on the basis of the material in the Nat- 
ional Museum, including the Barnes collection. 

From the available material Papilio machcLon appears to be repre- 
sented in North America by three different forms : One in the region 
between southwestern Hudson and James Bays and Lake Superior; 
a second — Scudder ’s aliaslca — in Alaska and the adjacent portions 
of Yukon and Mackenzie ; and a third, closely resembling the first, 
also occurring in Alaska. 

The eastern form and the very similar form from Alaska are 
described below. 
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PAPILIO MACHAON HUDSONIANUS, new sabspedes 
Plate 3, Figtoes 1, 2 

Papilio solicdm Weidemeyeb, Proc Ent. Soc. Philadelphia, vol. 2, p. 148, 1863 
(in part; Labrador). 

Papilio machaon W. H. Edwasds, Can Ent., vol. 1, p. 22, 1868 (Rupert House). 
Papilio altasJca (in part) Scudde®, Proe. Boston Soc. Nat. Hist,, vol. 12, p. 40T, 
1869 (east coast of Hudson Bay [refers to Rupert House] ; the specimens 
from Nulato and the Ramparts, on which the description is based, repre- 
sent P. m, ahaska), — ^Holland, Butterfly book, 2d ed., p. 314, 1931 (“type” 
from Rupert House and specimen from Labrador) . 

Papilio machaon var. aliaska W. H, Edwaeds, Papilio, voL 2, no. 5, pp. 74-75i 
May, 1882 (Rupert House; particulars of capture; 8 Alaskan specimens 
are P. m, ahaska; comparison with Asiatic forms) ; vol. S, no. 3, p 60, 
Mar., 1883 (= Himalayan foim). — ^Hoixand, Butterfly book, pi. 41, fig. 1, 
1898 (but not Papilio ahaska, p. 312, no. ^ ^ P, m. ahaska), — ^Holland, 
Butterfly book, 2d ed., pi. 41, fig. 1, 1931. 

Papilio machaon a. ahaska Wilson, 34th Ann. Rep. Ent. Soc. Ontario, 1903, 
p. 90, 1904 (Hudson Bay slope; Foiget Portage, Nagagami River, 63 
miles northward of Montizambert Station, Canadian Pacific Railway, and 
22 miles north of height of land, measured along the canoe routes, lat. 
49® 12' 47" N.). 

Papilio machaon ahaska Vebitt, Rhopalocera Palaearctica, p. 15, 1905 (in- 
cludes P. m. kamtsohadaVas ; found in Alaska and Kamchatka; his idea 
of the subspecies based on Holland’s figure). — ^Rothschild and Jobdan, 
Nov. Zool., vol. 13, no. 3, p. 553, no. 65u, Aug 30, 1906 (in part; Hudson 
Bay, but not other localities). — ^Jobdan, in Seitz, Macrolepidoptera of the 
world, vol. 5, p. 24 (in part; Hudson Bay) ; pi. 8, line b, ahaska, male, 
1907 (apparently copied from Holland). 

PapUio aliaska Babnes and McDunnough, Contributions to the natural 
history of the Lepidoptera of North America, vol. 3, no. 2, p. 54, Dec. 5, 
1916 (questions the identity of Holland’s figure) 

Desoriftion, — ^Larger than P, m. aliasha Scudder (the fore wing 
40 mm long), with the outer border of the fore wings slightly, 
though distinctly, convex instead of straight, and the tails on the 
hind wings shorter, although the hind wings do not differ in shape. 

On the u'p'per side the black base of the fore wings is much less 
heavily speckled with olive scales than is the case in P, m, aliasha; 
the black outer border is more nearly of uniform width, not becom- 
ing so much broadened posteriorly; the black band across the mid- 
dle of the outer half of the cell has converging instead of parallel 
sides, so that the costal end is much broader than the end lying on 
the lower border of the cell; the veins are rather less heavily black; 
and the black spot in the yellow triangle between veins SC4 and SO5 
is smaller and is completely isolated from the black above and 
below it. 

On the hind wings the inner edge of the dark border is more 
regularly and strongly curved, so that the end of the cell is distant 
from the dark border about the width of the cell instead of almost 
touching it as in the case of P, m. aliasha; and the black line on the 
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lower border of the orange anal spot is thicker, encroaching more 
on the spot itself. 

On the v/nA&r side the submarginal yellow spots of the fore wings 
are rather small, well rounded, and entirely separated from each 
other by black veins, the row of spots occupying less than half the 
widtib of the black border itself, whereas in P. m. odiaska this row 
of spots is represented by a broad yellow band, quite continuous or 
with indicated interruptions at the veins, which occupies more than 
half the width of the black border. 

On the hind wings the inner margin of the dark border is more 
regularly curved, the black lines forming this margin being only 
slightly discontinuous between veins Rz and Rs and Rs and Mi, 
whereas in P. m. cdiaska the black lines in these interspaces are very 
widely separated from the corresponding lines above; the dark 
border is less heavily washed with blue and olive scales; the sub- 
marginal lunules are smaller; the black border of the orange anal 
ocellus is very narrow laterally, sometimes even almost completely 
interrupted, but posteriorly is broadened into a conspicuous black 
oval spot deeply excavating the posterior portion of the ocellus; 
and there is no orange scaling between the cell and the dark border 
between veins Rz and Rs, and Rs and Mi, or above the orange anal 
spot. The black border of the anal ocellus above is narrow, as in 
P. m. machaon, and beneath it is a narrow crescent of blue scales. 

The dark markings above are dark brown, not intense black as in 
P. m. cdiaska,, giving the insect a rather washed-out appearance. 

Type specimen. — ^U.S.N.M. No. 34478, female, from Kettle Rapids, 
Nelson River, Manitoba, on the Hudson Bay Railway, July 8, 1914 
(William Barnes collection) , 

Othar specimens eatacmned . — One female from the type locality, 
and one male from Hymers, Ontario (on the northwestern shore of 
Lake Superior southwest of Fort William and near the Minnesota 
boundary), July 8, 1915 (Barnes collection). 

Other records. — ^Rupert House, on the southeastern shore of James 
Bay (Edwards, 1868, 1882, 1883; Scudder, 1869; Holland, 1931); 
Labrador (Weidemeyer, 1863; possibly based on the specimens from 
Rupert House) ; peninsula of Labrador, on the eastern shore of 
Hudson Bay (Holland, 1931 ; possibly one of the specimens recorded 
by Edwards from Rupert House) ; Nagagami River, north of Lake 
Superior (Wilson, 1904). 

Range . — ^From Kettle Rapids, near Port Nelson, at the mouth of 
the Nelson River on the western shore of Hudson Bay, to Rupert 
House at the southeastern extremity of James Bay, and Hymers, 
Ontario, on the western shore of Lake Superior a few miles north of 
the Minnesota boundary. This form inhabits low and largely 
forested country. 
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Season. — July and August. 

Comparisons. — Papilio machaon hudsonianm is very closely related 
to typical P. m. machmn of western Europe, from which it differs 
in the slight, but characteristic, convexity of the outer margin of the 
fore wings, in the shorter tails, in the generally duller color, in the 
excavation of the orange anal ocellus by the thickening of its black 
posterior border, and in the small size and isolation of the black spot 
on the fore wing in the yellow triangle between veins SCi and SCs. 

Among its American relatives it is perhaps most easily confused 
with Papilio hcdrdi form oregonia. But the convexity of the outer 
border of the fore wings, the short tails, the deeper color, the small 
size of the black spot connected with the orange anal ocellus, which 
lies on its lower border instead of being more or less completely within 
it, the narrower dark border of the hind wings, and the usually 
greater extent of the broad dark abdominal border of the hind wings 
serve to distinguish it. 

PAflUO MACHAON PETERSII, new subspecies 
Plate 4 ; Plate 5 , Ficutbe 3 ; Plate 6 , Figcbk 3 

Description. — Closely related to P. m. h/udsoniamis, with the same 
wing shape and the same short tails, but somewhat smaller (the fore 
wing 37 mm long) and darker yellow. 

On the upper side the fore wings have the dark border very slightly 
narrower, and there are almost no olive scales in the black basal 
portion. 

On the hind wings the orange anal ocellus is circular and is bor- 
dered, except for a short sector one end of which adjoins the outer 
half of the lower end of the dark margin, by a narrow black ring, 
which is about twice as broad above the ocellus as elsewhere. 

On the under side the yellow is deeper than in P. m. hudsonianus, 
especially on the hind wings. On the fore wings the submarginal 
spots are united into a broad band with straight borders crossed by 
hairlike black veins, and the dark border is narrower thair on the 
upper surface. The yellowish scaling on the black basal portion of 
the wing is confined to the cell, where it is less extensive than it is in 
P. m. hudsonianm. 

On the hind wings the submarginal lunules are larger and the dark 
border is slightly narrower, the inner ends of the lunules lying about 
midway between the edge of the wing and the inner edge of the dark 
border instead of nearer the former as in P. m. hudsonian us. 

Type speezmen.— U.S.N.M. No. 34479, male (pi. 4), from the 
Koyiiuk River, central Alaska (lat. 67°-69° N., long. 151° W.), 
captured in the summer of 1901 by Capt. W. J. Peters, now of 
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the Department of Terrestrial Magnetism, Carnegie Institution of 
Washington. 

The preceding information was taken from the label accompany- 
ing the specimen. Captain Peters writes me that the collection of 
insects that included this specimen, and also several examples of P. m. 
aliaska^ was made by Tom Hunt, one of his field men, between the 
middle of June and August 10, 1901, along the western slope of the 
valley of the Totsenbetna River, and from the headwaters of the 
Anaktuvuk River down this river to the Arctic Ocean. 

Additional specimen , — ^A male from the Ramparts, on the middle 
Yukon, taken at an altitude of 1,000 to 3,000 feet in June, 1922, of 
which Dr. Karl Jordan was so very kind as to send me photographs 
of both surfaces (pi. 5, fig, 3; pi. 6, fig. 3; see page 13) is very close 
to the type, which was captured about 75 miles to the north. 

The light dusting on the dark base of the fore wings above, and 
on the dark outer border just within the row of yellow spots, is as 
heavy as in most specimens of P, m. aliasim — ^heavier than in some. 
On the hind wings the blue spots on the dark margin between the 
lunules and the inner border are prominent, though rather small as 
in the type. On the under side the light scaling on the black band 
following the submarginal yellow band on the fore wings is well 
developed, forming a narrow median line, and the light dusting be- 
tween the submarginal lunules and the inner edge of the dark border 
on the hind wings is heavy. These features are probably due to 
the fact that this is a fresh specimen, while the type is rather worn. 

The wing shape of this specimen is identical with that of the type, 
as is shown by superposition of photographs before a strong light. 
On the upioer surface the band across the outer half of the cell of the 
fore wing is narrower than in the type, and the inner margin of the 
dark outer border of the hind wing is somewhat more evenly curved. 
On the under side of the fore wing the band across the middle of 
the cell and that across the end of the cell are slightly narrower than 
in the type. 

Note, — PapRio machaoh petevsii bears much the same relation to 
P, m. hiidtsonianus that PapRio glaucus arcticus bears to P. g, glaucus 
and P. inarcdhis marcellus bears to P. m. lecontei. It appears to be 
a dwarf form living under rigorous conditions. 

The prevsent subspecies differs from P. machaon hudsonianus in 
the direction of P. m. kamtschadalifs^ which is a small deeply colored 
form with the outer border of the wings convex, short tails, a sub- 
marginal band on the under side of the fore wings, and enlarged 
submarginal lunules on the hind wings. Indeed, both P. m. petersii 
and P. m, Tiudsonianus might be considered, especially on the basis 
of the wing shape and the color, to be more closely related to P. m. 
Tcamtschadalus than to any other subspecies of P. machaon. Verity 
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was to a large extent justiJfied in regarding kamUchadalus as a syno- 
nym of aliasha^ interpreted on the basis of Doctor Holland’s figure. 
In P. m. ka 7 ntschaddlus^ however, the black markings are more re- 
stricted than they are in the corresponding American forms, the dark 
border on the hind wings in particular being very narrow, that por- 
tion within the row of submarginal lunules being not so broad as 
the lunules themselves. ' 

PATILIO MACHAON ALIASEA Scadder 

Plate 2, Piguees 1, 2 ; Plate 5, Figuees 1, 2, 4r-6 ; Plate 6, Piguees 1, 2, 4-6 ; 

Plates 7, 8 

Papilio aliaskd Scuddee, Proc. Boston Soc. Nat. Hist., vol. 12, p. 407, 1809 (de- 
scription; Alaska, Nnlato and a short distance below the Ramparts, and 
also Just above them; specimen from Hudson Bay is hudsonimus). — ^Hol- 
land, Butterfly book, p. 312, 1898 (Alaska ; not pi. 41, fig. 1, which is hud- 
eonimus), — ^Baenes and McDuNNotraH, Contributions to the natural his- 
tory of the Lepidoptera of North America, vol. 3, no. 2, p. 54, pi. 4, fig. 2, 
Dec. 5, 1916 (Rampart House; joannisi Verity a synonym of aliaska ). — 
Holland, Butterfly book, 2d ed., p. 314, 1931 (Alaska; includes joannisi 
Verity; specimens from Rupert House and Labrador are hudsonlanus) . 
Papilio machaon var. aliaska W. H. Edwaeds, Papilio, vol. 2, no. 5, pp. 74-75, 
May, 1882 (St. Michael; comparison with Old World forms; specimens 
from Rupert House are liudsowianus) ; vol. 3, no. 3, p. 60, Mar., 1883 (same 
as the Himalayan form).— Lyman, Can. Ent., vol. 32, no. 4, p. 119, Apr., 
1900 (Dawson, Yukon) . 

Papilio machaon a. aliaska Kbele, 35th Ann. Rep. Ent Soc. Ontario, 1904, p. 
61, 1905 (quite common along the shores of Mayo Lake and valley of 
Mayo River, Yukon, during July and August). 

Papilio zolicaon Weight, Butterflies of the West Coast, p. 86, 1906 (in part; 
Port Wrangel, Alaska). 

Papilio zelicaon Rothschild and Joedan, Nov. Zool., vol. 13, no. 3, p. 550, Aug. 

30, 1906 (Alaska; based on Wright’s record). 

Papilio machaon aliaska Rothschild and Jordan, Nov. Zool., vol. 13, no. 3, 
p. 553, no. 65a, Ang. SO, 1906 (synonymy; Alaska, but not Oregon or Hudson 
Bay). — ^Joedan, in Seitz, Macrolepidoptera of the world, vol. 5, p. 24, 1907 
(Alaska; Hudson Bay refers to hudsonianus, which is the form figured; 
Includes joannisi Verity). — ^K eri^iode, Rep. Provincial Mus. Nat Hist. (Brit- 
ish Columbia) for the year 1915, p. N 16, pi. 8, fig. 1, 1916 (Atlin, British 
Columbia). 

Papilio machaon joannisi Verity, Rhopalocera Palaearctica, p. 12, pi. 10, fig. 16, 
1907 (Alaska). — ^Joedan, in Seitz, Macrolepidoptera of the world, vol. 5, 
p. 24, 1907 (synonym of aliaska), — Baenes and McDunnoitoh, Contribu- 
tions to the natural history of the Lepidoptera of North America, vol. 3, 
no. 2, p. 54, Dec. 5, 1916 (synonym of aKo^fco,).— Holland, Butterfly book, 
2d ed., p. 314, 1931 (synonym of aliaska). 

Note on the type speGvmen. — ^Prof. Nathan Banks, of Harvard Uni- 
versity, has been so kind as to write me that there is in the collection 
of the Museum of Comparative Zoology at Harvard College a speci- 
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men bearing the label “ diasha, male, type, S. H. S.” in Scudder’s 
handwriting. It also carries a museum type label placed with it by 
Samuel Henshaw. 

Professor Banks was good enough to compare this type specimen 
with prints of the photographs shown as Figure 1 on Plate 2, and 
Figure 1 on Plate 3. He writes that the type specimen agrees with 
the specimen shown as Figure 1 on Plate 2 in having the first broad 
pale band crossing the cell of the primaries with parallel sides and 
not widened posteriorly, as weU as in the other points about which I 
inquired. On the back of the photograph reproduced as Figure 1 
on Plate 2 he wrote “ type like this.” 

The specimen shown on Plate 2 may therefore be regarded as typi- 
cal of P. m. oHiaska. 

Specimens examined. — Seventeen, with the following data : 
Nushagak, Alaska (eastern end of Bristol Bay, at the base of the 
Alaska Peninsula), July 5, 1881; St. Michael, Alaska (on the south- 
ern shore of Norton Sound) ; Big Hurrah Creek, 40 miles northeast 
of Nome, on the northern shore of Norton Sound; Rampart (on the 
Yukon in central Alaska), June 22; Koyukuk River, central Alaska 
(lat. 67°-69° N., long. 151° W.), summer of 1901, Capt. W. J. Peters; 
Alaska, vicinity of the Porcupine River on the Alaska- Yukon bound- 
ary (lat. 67° 26' and 66° 31' N., long. 141° W.), June 12, 1912; 
Yukon, Canada, July 18, 1916; Nahaimi Mountains, Mackenzie, at 
an altitude of 2,500 feet, July 16, 1903. 

In addition to these specimens I have been able, thanks to the 
generosity of Dr. Karl Jordan, to study most excellent full-size 
photographs of both surfaces of 12 specimens from the Ramparts on 
the middle Yukon taken at an altitude of 1.000 to 3,000 feet in June, 
1922, which are in the collection of the Zoological Museum at Tnng, 
Hertfordshire, England (pis. 5-8). 

Range . — ^From Bristol Bay (Nushagak River) north to Cape 
Prince of Wales (Big Hurrah Creek) and eastward, extending north 
of the Arctic Circle on the Koyukuk River in central Alaska and on 
the Canadian border, as far as Mayo Lake, Yukon, the Nahanni 
Mountains, Mackenzie, on the Yukon-Mackenzie boundary just north 
of British Columbia (lat. 60° 48' N., long. 122° 40' W.), at an alti- 
tude of 2,500 feet, and Atlin, in the extreme northwest of British 
Columbia. This form inhabits mountainous or rugged country, 
where it is found near woods or patches of trees or in sparsely 
wooded areas. 

Season . — ^From the third week in May to August; most of the rec- 
ords are in June and early July. 

Tariation. — Papilio machoon dliaska is a very variable form, at 
least in certain localities. Although the specimens figured by Verity, 
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Barnes and McDunnough, and Kermode are strikingly similar and 
most of those that I have seen resemble them closely, the series from 
the Koyukuk Biver and those in Lord Bothschild’s collection from 
the Eamparts about 75 miles to the southward (pis. 5-8) are so very 
variable that scarcely any two arc alike. 

The fore wine/ varies greatly in shape. The outer border may be 
nearly at right angles to the lower border, as in the specimen figured 
(pi. 7, fig. 3), or it may make as large an angle with the loAver border 
(pi. 7, fig. 6) as in the Chinese specimen figured (pi. 1) or in P. m. 
hudsomanvs (pi. 3) . The outer border may be straight (pi. 7, fig. 
6), as in the specimen figured (pi. 2), or slightly, or even rather 
strongly (pi. 7, fig. 5) convex, the submarginal spots in the last case 
lying in a broad curve; it may be evenly curved (pi. 7, fig. 1), or 
straight in the anterior half and curving broadly inward in the 
posterior half (pi. 7, fig. 3) so that the lower angle of the wing is 
very broadly rounded. The apex is commonly more broadly rounded 
than in the specimen figured (pi. 2) , though it may be more acute 
(pi. 5, fig. 5). 

The dusting of light scales over the dark base of the fore wing is 
usually about the same as in the specimen figured, but is often less 
heavy, and the black outer margin of the dark base is usually broader 
within the cell, and often also beneath the cell (pi. 5, fig. 4). Tlie 
submarginal yellow spots vary greatly in size, in some being larger 
(pi. 7, fig. 5) and in others smaller (pi. 5, fig. 3) than in the specimen 
figured. The black border is usually broader posteriorly than an- 
teriorly, but in one specimen (pi. 7, fig. 5) its inner edge is parallel 
with the outer edge of the wing. It is usually about as in the speci- 
men figured (pi. 2) , but it may be broader (pi. 5, fig. 2 ; pi. 7, fig. 2) , 
though not so broad as in the Chinese specimen shown (pi. 1.). The 
band across the middle of the outer half of the cell is often less regu- 
lar (pi. 7, figs. 1. 4, 5) than in the specimens figured (pi. 2). It may 
be wedge-shai>ed with the lower end less than half as broad as the 
costal end or even narrower (pi. 7, fig. 1) ; the distal (adapical) 
border is commonly rather broadly excavated at about the middle 
(pi. 5. fig. 1), while there may be a smaller and more angtxlar inden- 
tation on the proximal border near the lower end (pi. 7, figs. 3, 4). 
If both of these indentations are developed (])1. 7, fig. 5) the lower 
half of the band becomes chevron-shaped Avith the angle directed 
apically and the lower end very narrow’. 

On the under side the fore wing is in all cases essentially as in 
the specimen figured (pi. 2, fig. 2) ; the marginal light band is some- 
times narrower (pi. 6, fig. 3), or even slightly broader (pi. 8, fig. 5), 
and the dark band just "within it varies considerably in relative width 
(compare figs. 2 and 6, pi. 8). 
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The hwd wing is always narrow, though sometimes a little broader 
than in the specimen figured. The indentations along the outer 
border are usually less deep than in the specimen figured, and are 
often slight (pi. t, fig. 6). The tails vary greatly in length. They 
are seldom so long as in the specimen figured (pi. 2), in which the 
distance from the tip of the tail to the deepest portion of the scallop 
just above its base is nearly one-third greater than the distance be- 
tween the tips of the veins on either side of the tail. In a few 
specimens the distance from the tip of the tail to the deepest part of 
the scallop just above the base is considerably less than the distance 
between the tips of the veins on either side of the tail (pi. 7, fig. 2), 
and rarely the base of the tail is broadened (pi. 7, fig. 1) so that it 
resembles the tail of P. m. hudsonianm as figured by Holland. 

The dark outer border of the wing sometimes touches the end of 
the cell at the lower radial vein (pi. 5, fig. 6), and the section of 
the lower radial between the end of the cell and the dark border is 
in all the specimens except one from the Ramparts (pi. 5, fig. 3 ; re- 
ferable to petersii; see beyond) markedly shorter than the dark bar 
at the end of the cell between the lower and upper radials; in this 
specimen it is only very slightly shorter. The iimer edge of the 
dark border may be broadly and fairly evenly curved, as in the 
specimen from the Ramparts just mentioned, or it may be only 
slightly curved (pi. 5, fig. 1), or it may be broadly bowed in the 
middle (pi. 7, fig. 6), or just below the middle (pi. 7, fig. 4), becom- 
ing straighter at the two ends. In some specimens the inner edge 
of the border is much more convex in the interspaces than it is in 
others. The blue spots are usually somewhat larger than in the 
specimen figured, and may be considerably larger*, almost touching 
the lunules (pi. 5, fig. 1) ; they are usually well defined and rather 
dense, but occasionally are poorly defined and obscure (pi. 7, fig. 1) • 
The submarginal lunules vary considerably in size; they are usually 
larger than in the specimen figured (pi. 2) , sometimes much larger 
(pi. 7, fig. 6) with broadly truncated ends. The dark abdominal 
border is very extensive; the yellow triangle at its lower end with 
its base resting on the black border of the ocellus is usually about 
as long as the diameter of the ocellus, though it may be shorter 
(pi. 5, fig. 2), and is often somewhat longer, rarely twice as long 
(pi. 7, fig. 4) , so that its apex is not far below the origin of vein Mi. 
The anal ocellus is always light in color, with a blue metallic crescent, 
usually rather narrow though sometimes broad as in the specimen 
figured, separating it from the uniform and rather narrow black 
band just above. In some specimens the crescent is indefinitely 
edged beneath in its outer half with dark scales (pi. 6, fig. 6), and 
rarely this indefinite edging is more or less complete, suggesting a 
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distant approach to the condition found in Asiatic specimens (pi. 1, 
fig. 1). In one specimen (pi. 5, fig. 1), the lateroposterior narrow 
black edging of the orange spot is abruptly expanded at the end, 
the swollen end lying almost entirely within the lower portion of 
the ocellus as in P. m. hudsordom/us (pi. 3) . 

On the under side of the hind wings the marginal lunules are very 
variable in size, and in most of the specimens are larger than in the 
one figured (pi. 2, fig. 2). In the specimen (pi. 5, fig. 3 ; pi. 6, fig. 3) 
with the dark border narrowest on the upper surface (referred above 
to pet&rsii) the inner margin of the dark border below is similar to 
that in the type specimens of feterm and of hudsonianus. In the 
other specimens it varies from the condition seen in the type specimen 
of feterm to the condition seen in the specimen of aliasha, figured 
(pi. 2, fig. 2) , being in most cases about halfway between the two. 

Oorrhfarisons. — ^As is evident from the figures, P. m. aUaska re- 
sembles P. m. sikkim&nsis more closely than it does P. m. hudsoniarms. 
As was pointed out by Edwards in 1882, both aliaska and sikkirmnMs 
are strongly melanic. Both have the dark border of the hind wings 
above broad, nearly reaching the cell, but narrow below, where the 
inner border is formed of widely discontinuous black lines, and both 
have a broad submarginal band instead of a row of isolated spots 
on the under side of the fore wings. Specimens from the mountains 
of western China (pi. 1, figs. 1, 2) are more or less intermediate be- 
tween the two, and Doctor Holland is probably correct in reporting 
ediaska from northeastern Asia. 

As it occurs in Tibet and western China, sikkimensis is always 
readily distinguishable from ediaska by having the orange anal 
ocellus edged above with a broad black border including a thin blue 
crescent. In aZiasActhe blue crescent usually lies partly on the lower 
half of the rather broad black border and partly on the upper portion 
of the ocellus itself; but it may lie entirely on the black border, or 
it may have a poorly defined proximal border, scattered blue scales 
occurring over the upper half of the ocellus. 

SUMMARY 

In northern North America PafiMo machaon is represented 
in the region between Hudson and James Bays and Lake Superior 
by a relatively large short-tailed form, P. m. hvdsommm, much like 
typical P. m. machaon from northern Europe, which appears to show 
but little variation. 

In Alaska, Yukon, southwestern Mackenzie, and northwestern 
British Columbia there is a second form, P. m. ediaska^ most closely 
related to a group of Asiatic forms of which P. m. sikkimensis may 
be taken as an example. J udged from the meager information avail- 
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able, this form appears to be well deifined and stable throughout the 
greater part of its range ; but in central Alaska it becomes very vari- 
able, and with it is found a third form, P. m. peter sii^ which ap- 
proaches the Kamchatkan P. m. kamtsohadalus^ being intermediate 
between P. m, hudsonianus and P. m. kamisGhadalvs. Although P. 
m. petersii is very different from typical P. m. aliaska^ the two seem 
to intergrade in the region in which both occur. 

KEY TO THE AMERICAN SUBSPECIES OP PAPILIO MAOHAON • 

a*. Dark border of hind wings broad, the distance from the inner 
margin of the border to the black bar at the end of the cell 
less than the length of the bar ; dark border of hind wings 
beneath narrower than above, the black lines in the inter- 
spaces delimiting the dark border interiorly widely discon- 
tinuous except for the two uppermost; tails of hind wings 
moderate in length or rather long, the distance from the 
tip of the tail to the deepest portion of the scallop just above 
its base being greater than the distance between the tips 
of the veins on either side of the tail; outer border of fore 
wings approximately straight; dark markings above black; 

Plate 2 (Alaska and adjacent portions of Yukon and 
Mackenzie) aliaska. 

Dark border of hind wings narrower, the distance from the 
inner margin of the border to the black bar at the end of the 
coll greater than the length of the bar ; dark border of hind 
wings beneath not narrower than above, the black lines in 
the interspaces delimiting the dark border interiorly almost 
continuous ; tails of hind wings short, their length from the 
tip to the deepest portion of the scallop just above their base 
being considerably less than the distance between the tips of 
the veins on either side of the tail; outer border of fore 
wings distinctly convex ; dark markings above brown, 
h’. Larger, the fore wing about 40 mm long; submarginal spots 
on lower surface of fore wing rounded and entirely dis- 
tinct from each other ; submarginal lunules on under side 
of hind wings of moderate size, the inner edge of the 
second and third from the costal border lying much less 
than halfv’-ay from the outer edge of the interface to the 
inner margin of the dark border ; posterior portion of the 
black margin of the orange anal ocellus expanded into a 
broad oval patch deeply encroaching on the oceUus ; Plate 

3 (Hudson Bay to Lake Superior) kudsonianiis. 

SmaUer, the fore wing about 37 mm long; fore wings below 
with a broad light submarginal band crossed by dark hair 
lines at the veins; submarginal lunules on lower side of 
hind wings large, the inner edge of the second and third 
from the costal border lying halfway between the outer 
edge of the interspace and the inner margin of the dark 
border; lateral and posterior narrow black edging of 
the orange anal ocellus of uniform width, the ocellus being 
circular; Plate 4 (central Alaska) petersll. 
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PAPILIO MACHAON SIKKIMENSIS 
1, 2. Upper (1) and under (2) sides of a specimen, male, from Tatsienlu, 
Province of Szechwan, western China (lat. 30° N.), taken by native 
collectors in 1910. 
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PAPILIO MACHAON ALIASKA 
1 2 I pper (1) and under (2) sides of a specimen m ile from \1 isk i 
taken on June 29 1921 (Barnes coUection) 
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PAPILIO MACHAON HUDSONIANUS 

1, 2. Upper (1) and under (2) sides of the type specimen, female, from Kettle 
Rapids, Nelson River, Alanitoba, taken on July 8, 1914 (Barnes collection, 
U.S.N.M.N0. 34478). 
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PAPILIO MACH AON PETERSll 

1, 2 IFpper ( 1 ) and lower (2) sides of the type specimen, male, from the Koyukuk River, Alaska 
aat 67°-69® N , long 151® W ), W J Peters, 1901 (U S N IM No 34479) 
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PAPILIO MACH AON ALIASKA AND P M PETERSIl 


1, 2, 4-6 Papilio machaon aliasLa, males, from the Rampartb on the middle \ukon, \laska, taken 
at an altitude of 1,000 to 3,000 feet in Tune, 1922 3, P m petenii male, from the same locality 

Slightlj reduced Courtesj of the Zoological Museum, Tring, Fnglmd, through Dr Karl Jordan 
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PAPILIO MACHAON ALIASKA 

1-6. Males from the same locality as those shown on Plate 5 Slightly reduced. Courtesy of the 
Zoological Museum, Tiing, England, through Dr. Karl Jordan. 
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REPOET ON THE HEXACTINELLID SPONGES COL- 
LECTED BY THE UNITED STATES FISHERIES STEAM- 
ER “ALBATROSS” IN THE NORTHWESTERN PACIFIC 
DURING THE SUMMER OF 1906 


By Yaiohiro Okada 

Zoological Institute, Tokyo University of Science and Arts, Tokyo, Japan 


The large number of hexactinellid sponges collected by the United 
States Fisheries steamer Albatross during her cruise in the north- 
western Pacific Ocean in 1906 were originally assigned for study 
and report to the late Professor Ijima by the United States Bureau 
of Fisheries. Two years before his death, in March, 1920, the 
specimens were placed in my hands for joint report with Doctor 
Ijima, at which time the material had been practically untouched. 
With the permission of the Bureau of Fisheries, I have worked up 
this valuable collection and prepared this report upon it. To that 
bureau I tender my best thanks. I also extend my thanks to the 
late Professors Ijima and Watas4 and to Professor Yatsu, who have 
kindly given me a table in the Zoological Institute; to Dr. S. Hozawa 
for his many valuable suggestions; and to two American colleagues. 
Dr. Waldo L. Schmitt, of the United States National Museum, and 
Dr. Carl L. Hubbs, of the University of Michigan, for assistance in 
seeing the manuscript through the press. 

The specimens are referable to 42 species and 7 subspecies be- 
longing to 17 genera and 3 subgenera. Owing to the iinperfectness 
of the specimens the following material, mentioned elsewhere herein, 
could not be specifically determined: Hyalonematids, Farrea sp., 
AfhrocdRistes sp., Bathydorus species? a and jS. 

Twenty-nine species and subspecies, as follows, are new to science : 

Pheronema glolosum kagosMTnensiSt Hyalonema (Cyliconema) liozawai, 
page 6. page 22. 

Pheronema ijimaij page 8. Eyalonema (Coscinonema) hirkpat^ 

Pheronema surugensis^ page 13. i icJci glolostm, page 26. 

Eyalonema (Cyliconema) apertum Eyalonma (Coscinonema) ovatum^ 
soUdum, page 21. page 26. 
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Farrea Jcurilensis, page 30. 

Farrea watasei, page 34. 

F a r re a solldsii yahv^himensis, 
page 38. 

Farrea leringiana, page 39. 

Eurete nipponica, page 43. 

Eiircie baccuHformiSf page 45. 

Eurete irregularis, page 48. 
Aphrocalllstcs intermedia, page 52. 
Aplirocallistes yatsui, page 56. 
Aphrooallistes aleutiana, page 58. 
Hyalascus attenuatus, page 69. 


Aulosaccus fissuratus, page 73. 
Aulosdccus fissuratm sliimushiroisls, 
page 77. 

Aulosactus alhoUofiiii, page 78. 
Aulosaccus tubcrculatus, page 83. 
Aulosai)cus solastcr, page 85. 
Aulosaccus pinularis, page &S. 
Aoanthasous pachydcnna, page 
Staurocalyptus ) ugomwiatus, laigo 00 
Rhahdocalyptus borealis, page 103. 
Bhahdocahiptus h eta osier, page 108. 
RhaMocalijptus hidentatiis, page 113. 


The stations where the hexactinellids reported upon were obtained 
are listed in Table 1 : 
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Suborder AMPHIDISCOPHORA F. E. Schulze, 1899 
Family PHERONEMATIDAE J. E. Gray, 1870 
Genus PHERONEMA Leidy, 1868 

PHERONEMA GIGANTEUM F. E. Schulze 

Pheronema giganteum F. E. Schulze, Rep. Voy. Chalicnc/or, vol. 21, pp. 
250-254, pi. 45, figs. 1-11, pi. 4G, figs. 1-11, 1887 ; Siizbor. koii. prouss. Akad. 
Wiss. Berlin, 1893, p. 563. — Ijima, fifiZ^o^/a-Expeditie, vol. 6, pp. 10-17, pi. 5, 
figs. 1-7, 1927. 

Two specimens of this species were obtained from the same station. 
No. 4933, off Kagoshima Gulf, at a depth of 152 fathoms. Of these, 
one is of a complete, large globular form and is beset with numerous 
prominently protruded bundles of cuspidates, which attain a length 
of 45 mm beyond the sponge dermal surface. The sponge body meas- 
ures 80 mm in height and 68 mm in maximum diameter. The 
external surface of the skin, as seen between the laterally projecting 
tufts of spicules, appears to the naked eye very uniform and even. 
The osculum is nearly circular and measures 9 mm in diameter; 
its margin is not raised and it is entirely free from such marginalia 
as seen in the ChaLlenger specimen. The gastral cavity, which at- 
tains a depth of 30 mm, is narrow, nearly smooth, and even on the 
surface. 

The smaller specimen is incomplete, the upper half or more having 
entirely fallen off. The barrel-shaped mesamphidisk, as observed in 
the specimen of GhaUenger collection, seems to be entirely absent 
ov’'er the body of the sponge in hand. 

A cuspidate, larger than any described for this species by previous 
authors, occurs more rarely, intermixed with the other cuspidates. 
It measures 2 mm long or more and 40/^ to 50/^ broad at the middle, 
attenuating gradually toward the distal end protruding from the 
sponge body. The surface of the spicule is covered with prominent 
short spines projected directly toward both lateral sides. Their 
sizes increase toward the distal end of the spicule, which is beset 
with two prominent distally directed spines on each side, and 
diminish toward the proximal end, imbedded in the spongy body. 

In most particulars of the spiculation, the present specimens are 
quite similar to those of the Sihoga expedition and show features 
somewhat different from the Challenger specimen. 

PHER0N2MA GLOBOSUM KAGOSHIMENSIS, new subspecies 
Plate 1, Figure 4 

A large complete specimen (holotype, U.S.N.M. No. 22026), 
for which I establish this new form, was collected from a sj)ot off 
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Kagoshima Gulf, at a depth of 103 fathoms (Station 4936). It 
is closely allied to the type of the species in essential characters but 
differs from it chiefly by having an ovoid mesamphidisk and a dif- 
ferent kind of large imcinate. The sponge has the shape of a rad- 
ish, its maximum transverse diameter at the upper end much exceed- 
ing its height; it measures 51 mm, becoming somewhat' attenuated 
below and measuring 33 mm at the base. The oscular margin is 
nearly circular, with an axis of 35 mm. The upper surface is occu- 
pied by a concave sieve plate, the margin of which forms a slightly 
raised and sharpened edge, from which the short and weak marginal 
cuspidates protrude in a single row. The lateral cuspidates, which 
project radially from several points on the sides of the sponge, form 
small bundles each of several spicules. Most of these are stout and, 
grouped together, form a small strand protruding several centime- 
ters from the body surface. 

Tlie root tuft is about 35 mm long. The basalia composing it 
are arranged in a large bundle 23 mm thick. The upper ends of 
these spicules, which are smooth and gradually drawn to a point, are 
imbedded in the sponge for a length of several centimeters. Their 
much longer free part extends more or less obliquely downward. 
The basalia have two teeth rising from the gently bow-shaped, 
rounded, and thickened terminal portion, and end in simple conical 
points. The distance between these two terminal points — ^that is, 
the total breadth of the anchor — is 0.35 mm to 5 mm. The shaft 
becomes gradually narrower to within a certain distance of the end 
of the anchor, and then increases in thickness on the anchor itself. 

In the present specimen the distal ray of the dermal pinules on 
the lateral side attains a length of 200fi, and that on the sieve plate, 
though similar to the dermal in shape, may be much longer than it. 
The four basal rays are longer than those of the type of the species, 
measuring lOO/i. On some parts of the oscular sieve plate much 
shelter pinules, measuring 85/«, are found. In these the distal un- 
paired pinular ray is covered with moderately stout, conically 
pointed, and widely diverging spines, 52/4 in breadth. The basal rays, 
which form a rectangular cross, are much longer, measuring 180/i to 
200/4. They are stout and straight, and are often nearly covered 
distally with short spines. A slight curvature of the basal rays may 
sometimes appear on these pinules. The proximal ray is represented 
by a vestige in the form of a terminally pointed short tubercle. 

As to the amphidisk, I have found moderately broad, nearly ovoid 
mesamphidisks, which are sparsely developed among the hypoder- 
malia and parenchymalia. Among the latter they occur much more 
abundantly than among the former. Each spicule usually measures 
80/4 to 120/4 in length and bears on each end 12 sharply pointed 
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nmh ftl rays formiiig a distinct broad bcll-shapcd tcrixiinal diskj 
almost meeting the opposite one and attaining a breadth of 40^ to 5G/x. 
The shaft is 4/x to 6/4 thick and fairly rich in rounded tubercles on 
all surfaces. Macramphidisks sometimes attain a length of 190/4 
in the present specimen and have a bell-shaped terminal disk 45/4 
long and 66/4 broad. 

The large uncinates in the type of the species are not abundant; 
besides these, there is another form of large uncinates, similar to 
those seen in many members of Dictyonina. On these the spines are 
short, straight, and very oblique, nearly parallel, and closely applied 
to the shaft. 


2 — Companion of Pheronema globosum Bchul::e and P. g. kagoshimensis, 
new subspecies 


Form 

Collected 

Pinnhs on dtr- PInulos on 
in'll 1 Ik r d w U1 su \ o plate 

Distil Bisil Distal Basil 
riy ray ray ny 



Length 

! 

Length Le7igth, 

Length 



in n 1 

til It in It 

tn n 

Pheronma globosum (type) 

Little Kii Islands by Challenger 

150 

60 



P g kagoshmensis 

Off Kagoshima Gulf, 103 fathoms, by 

160-200 

60-100 (i) ! 

(») 


Albatross 







I 

Macramphi- 
! disk 

Mesamphi- 

disk 

Uncinatci 

Form 

uoiiectea 

’ Length 
t in^ 

Width 

mu 

Length 
in n 

Width 

mtt 

Largo 

Sninll 

Pheronema globosum (type).. 

I 

Little Kii Islands by Chal- 
lenger 

60 

40 




120 

P. g lagoshtmensis^,^..^ 

Off Kagoshima Gulf, 103 
fathoms, by Albatross 

160-185 1 

1 

65-65 

hO-120 

40 


120-280 


1 Mostly 180-240, infrequently 85 * Mostly 80-100, infrequently 200 


PHERONEMA XIIMAI, new species 
FiGTOB 1 ; PlATB 2, PlOtTBE 1 

The four complete specimens for ’which I establish this new species 
are nearly allied in outer configuration. The largest one, which I 
shall designate with the letter A (holotype, U.S.N.M. No. 2202t), 
was coEected from a spot 10 to 20 miles southwest of the Got6 
Islands, at a depth of 106 fathoms (Station 4893). The remaining 
three specimens (B-D) were found off Kagoshima Gulf at 103 fath- 
oms (Station 4934). Specimen A is a circular ball-like mass, 
abruptly narrowed terminally, 43 mm high, and 37 mm broad at the 
center. The nearly elliptical osculum measures 5 mm by 3.5 mm. 
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The sieve plate is entirely lacking. The gastral chamber is very 
shallow and small, measuring only 8 mm in depth. The root tuft 
projecting from the basal surface is curled. The prostal marginalia 



Figure 1. — Plieroncma ijimai^ new species ; a, Parenchymal hoxactin, X 125 ; 
hypodermal pentad in, X 125; Cj dermal pentactinic pinulo, X 250; d, 
dermal pentactinic pinule, X 250 ; c, youn§ pentactinic pinule, X 250 ; 
fj gastral pentactiuic pinule, X 260 ; ffj gastral pentactinic pinule, X 250 ; 
hj mesampliidisk, X 250 ; ij micramphidisk, X 250 ; j, macramphidisk, 

X 250 ; Ti, mesamphidisk, X 250 ; I, cuspidate, X 250 ; m, basalia, X 250 ; 
macrouncinate, X 250 

are very inconspicuous. Specimen B, the smallest of all, has a nearly 
egglike form and is 26 mm in breadth and 16.5 mm in height. The 
circular osculum measures 2 mm in diameter. Specimen 0 repre- 
sents an entire ball-like body, having at its apical end a nearly oval 
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osculum, measuring 3 mm in diameter. Specimen D is a com- 
pound body potatolike in form and provided with three circular 
oscular apertures measuring 2 mm on the top, two of which open 
close together, while the third one is situated somewhat apart from 
the others. 

All the specimens labeled B to D have numerous weak, short, 
prostal lateralia protruding from the entire surface of the body, 
and the basal tuft is not prominently formed. The basal anchor 
spicules project separately from the basal surface. 

Sficvlation . — ^The numerous radial cuspidates (fig. 1, 1), project- 
ing a very short distance beyond the surface of the sponge, are long 
spicules, thickly covered with pointed microspines on the proximal 
surface imbedded in the sponge wall and becoming gradually sparser 
and larger toward the apex. They occur on all surfaces, espe- 
cially at the basal regions of the body and are always radially dis- 
posed, so that the pointed ends of the bars are directed inward and 
the anterior point of the whole spicule outward. The distal end, 
somewhat expanded to a globular form, is provided laterally with 
two short spines projecting slightly outward. I have found only one 
specimen (D) in which these protruding spicules are much stouter, 
longer, and arranged in a bundle; they usually project singly. 

The root spicules (fig. 1, m) do not form a tuft; they protrude 
singly from the basal surface of the sponge body, infrequently 
making a small curled bundle. These long, strongly developed 
spicules end internally in the body in a simple point ; while, toward 
the lower and outer end, they first decrease gradually in thickness 
and then finally form a double-toothed, gently curved anchor. Two 
anchorlike teeth stand out almost at right angles from the shaft; 
are only slightly bent, and end in a somewhat blunt point. In 
specimens B to D, 25-31 mm in diameter, the basalia project singly ; 
and, as the sponge grows, the spicules composing the basal tuft 
increase in number and in size. 

The hypodermalia (fig. 1, &) are composed of the large pentactins 
supporting the dermal membrane; the four paratangentials lie 
mostly in a plane and extend tangentially to the radially arranged 
rays of starlike texture on the dermal surface, measuring 320/* to 
1,700/1 in length. The spicules vary greatly in size; the larger ones 
measure 105/i to 1,200/* along the proximal ray and 320/* to 1,700/* 
across the paratangential rays. The rays are quite smooth, and 
usually taper toward the sharp-pointed end, with a breadth of 16/* to 
160/* at the base. 

In certain parts of the dermal and gastral membranes, uncinates 
1 mm to 3 mm or more in length and up to 16/* thick occur, some- 
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times forming a large bundle. These macrouncinates (fig. 1, n) 
are covered with spines, which protrude very obliquely and extend 
nearly parallel close to the surface of the shaft of spicules. 

Pillules are found on the dermal and gastral membranes, much 
more sparsely on the latter. They usually stand close together, 
their basal rays extending parallel for considerable distances and 
forming a very irregular network. The dermal pinnies (fig. 1, d) 
are 60/a to 80/a high, usually 65/a. The four basal rays are nearly 
always quite straight and form a regular cross with beams inter- 
secting vertically. They vary from 100/a to 200/a long, averaging 
140/a, and are 4/a thick, proximally smooth for a very short distance, 
and distally covered sparsely or thickly with either vertical or oblique 
spines, which are sharply pointed. The distal ray is vertical to 
the plane of the basal rays and consists of a smooth proximal part, 
6/a thick and 10/a or more long, and a bushy, distal, nearly conical 
part covered with curved stout spines.* This distal part is usually 
50/a or more long and covered with stout, lateral spines, terminally 
only slightly curved and extended obliquely upward, proximally 
projecting almost transversely. 

The gastral pinnies (fig. 1, /, g) are somewhat different from those 
on the dermalia. The basal rays, measuring 180/a on an average, are 
a little longer than the distal ray, which measures 120/a to 160/a in 
length. Most of the pinnies have a prominent, stout, terminal spine 
and lateral spines obliquely extended upward on both sides, so that 
the distal ray makes a distally expanded bushy tuft. 

Besides these pentactinic pinnies, there are infrequently hexactinic 
pillules on the dermalia. They have a sparsely spined and some- 
what shorter distal pinular ray, which, as a whole, is narrow and 
feather-shaped, measuring 56/a on an average. The proximal ray is 
slightly shorter than the paratangential rays of the same iiinule, 
measuring 68/a long and 4/a thick at the base, with sharply pointed 
end. It is beset with small, generally erect prickles, sparingly 
present or entirely absent at the base but more numerous at the end. 

Among these pinnies there are found much more delicate pinnies, 
which may be younger or abnormal forms. These spicules may occur 
in ectosome and endosome as well as in choanosome ; in the hexactinic 
pinnies, the six rays are unequal, beset with several sharply pointed, 
echinated spines near the distal ends. The paratangentials are the 
longest of all, 100/a to 140/a in length, and 4/a thick at the base, grad- 
ually attenuating toward the sharply or conically pointed and some- 
what curved end. The distal ray is the shortest and is covered with 
weak lateral spines on the distal part. The pentactinic pinnies (fig. 
1, e), which may occur together with the hexactinic ones, are nearly 
the same size. The distal unpaired ray usually measures 92/a long 

r 
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and is echinated prominently, while the paratangential rays are 
somewhat curved and spined only distally, measuring 100/x to 140^i 
in length. The distal ray is represented by a vestige in the form of 
very short, terminally pointed spines. 

Canalaria pinules are in this, as in other members of Phei'onema, 
nearly entirely absent. 

Amphidisks of three kinds — ^macramphidisks, mesamphidisks, and 
micramphidisks — are found in the dermalia and in the parenchy- 
malia. 

The macramphidisks (fig. 1, j) are 160/t to 220/i long and have boll- 
shaped terminal disks that attain a diameter of 68/* and a height 
of 63/t. The shaft is 8/* thick and roughened by a few round tuber- 
cles on the surface. Each disk has eight broad, spade-shaped, 
terminally slightly pointed marginal rays. 

The mesamphidisks (fig, 1, A, are mostly distributed sparsely 
in the parenchymalia, and are beset with 8 to 12 slender terminally 
pointed marginal rays on the broad bell-shaped terminal disk, which 
attains a length of 90/t to 125/t and is 52/* in diameter. The shaft 
also has round tubercles on the surface and measures 8/* in breadth at 
the center. 

The numerous micramphidisks (fig. 1, i) occur everywhere, and 
are especially abundant in the gastralia. They are 20/* to 4-0/i, rarely 
as much as 48/*, long. Their terminal disks are bell-shaped, about 
10/* long and 8/* broad, and have 8 to 12 marginal teeth, which 
sometimes are not easy to observe distinctly. The shaft is rough 
and is beset with numerous sharply pointed microspines. 

The mici’ouncinates are very abundant in the parenchymalia and 
vary in length from 140/* to 230/*, becoming extremely attenuated 
toward the posterior end and covered with short stout spines, the 
basal part of which is nearly perpendicular to the .shaft on the ante- 
rior part of the same spicule, and the distal part of which is .strongly 
or weakly bent and hooklike in appearance. 

Besides this microuncinate, there occur the other small uncinalc.s, 
which are entirely similar to the above-mentioned large uncinates in 
shape and which vary considerably in size. It is therefore evident 
that the^ large and small uncinates of these forms are connected 
by transitional forms and do not seem essentially different from one 
another. 

In the parenchymalia, the large robust hexactins and pentactins 
are found. The hexactinic parenchymalia (fig. 1, a) are seemingly of 
quite variable dimensions. Many rays are about 0.5 mm to 1.7 mm 
long and 80/* broad near the spicular center. They are usually 
smooth throughout the entire surface and taper gradually toward 
the sharply pointed end. 
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The pentactinic parenchymalia play a comparatively less im- 
portant part in the composition of the parenchyme, as they are 
sparse. They occur mostly in loose strands running in company with 
the rays of hexactinic parenchymalia. They are also smooth on the 
surface and gradually or suddenly attenuated toward the sharply 
pointed end. 


Table 3 . — Measurements of four specimens of Plieronema ijimai 


Specimen and 
condition 


Dermal 

pinules 

Gastral 

pinules 

Ma- 

Me- 

Mi- 

Uncinates 

Collected at— 

Dis- 

tal 

ray 

Basal 

ray 

Dis- 

tal 

ray 

Basal 

ray 

cram- 

phi- 

disk 

sjuux- 

phi- 

disk 

cram- 

phi- 

disk 

Large 

Small 

A (large, com- 

Station 4893, off Goto Is- 

60-80 

100-180 

160 

120-180 

160-200 

ti 

104 

20-40 

Mm 

1. 3-2. 3 

160-240 

plete). 

B (small, com- 

lands, 106 fathoms. 
Station 4934, off Kagoshima 

60-70 

140-170 

120 

128-195 

180-200 

90-104 

20-48 

1. 4-2. 2 

140-240 

plete). 

C (small, com- 

Gulf, 103 fathoms. 

do 

60-80 

130-180 

140 

160-180 

180-220 

125 

20-48 

1. 3-2. 4 

140-230 

plete). 

D (small, com- 
plete). 

do __ _ 

60-80 

160-200 

(?) 

(?) 

160-200 

(?) 

20-46 

1. 4-2. 2 

(?) 





PHERONEMA SURUGENSIS, new species 

Two large fragments (U.S.N.M. No. 22028) , very badly macerated 
and injured, which may be two parts of a tolerably large sponge body, 
were collected at Station 5084, nearly south by southwest of Omai- 
zaki, Suruga Bay, at a depth of 918 fathoms. 

SpidHation . — The prostal marginalia protruding from the oscular 
margin, the large and tolerably small uncinates with oblique spines, 
and the oxypentactins, supporting the interior of the sponge body, 
are to be considered as macroscleres. 

The prostal marginalia, which are protruded from the oscular 
margin, arc long cuspidates, straight or slightly cui'ved, 10 mm to 20 
mm or longer (protruding parts about 5 mm to 10 mm long) , and 
40/t thick at the center. Their distal parts, though most of them are 
broken off, are slenderer than the proximal parts and are covered 
with distinct spines. These spines are directed obliquely near the 
distal end of the spicule and gradually come to project perpendicu- 
larly to the shaft, near the base of the protruded parts of the same 
spicule. The proximal third, which is imbedded in the body of the 
sponge, has quite a smooth surface. The distal end is probably 
somewhat inflated, beset laterally with a pair of pointed spines, 
since such cuspidates usually occur in members of this genus. The 
proximal end is simply sharply pointed. 

The supporting spicules of the interior are exclusively stout oxy- 
pentactins. Their four paratangential rays are somewhat shorter 
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than the proximal impaired ray, which measures 3 mm to 5 mm in 
length. Their rays are quite smooth and taper gradually toward the 
conically pointed end, measuring 30ju. to SOy, thick at the base. 

In the parenchymalia and hypodermalia, there are greater or 
smaller numbers of macrouncinates, to 7 mm or more long and up 
to 10/t thick. They are quite similar to the macrouncinates occurring 
in species of Farrea and are covered with spines situated very ob- 
liquely and extending nearly parallel, close to the shaft of the spicule. 
They are arranged radially or irregularly, the thicker distal end 
lying in the outer surface of the sponge. Frequently the macrounci- 
nates show a heteropole form, having a sharply pointed distal end 
and a spherically expanded proximal end whose surface is nearly 
smooth or slightly rough. The entire surface of the spicule, except 
the proximal end, is also covered with obliquely directed spines. 

I will not describe the microscleres. Pinules are found in the 
dermal membranes, where they generally stand close together, form- 
ing a quadratic network because the basal rays extend side by side 
for considerable lengths, while in the gastral membrane they are 
sparsely distributed, not forming a network. 

The dermal pinules are somewhat smaller than the gastral ones. 
They are about IQOp. to 230/it high; their basal rays, which form a 
rectangular cross, are about ISO/i. to 240ja long, gradually attenuated 
toward the conically pointed end, and slightly spined on all parts, 
most distinctly so on the distal part. The unpaired distal rays 
have a prominent terminal spine and numerous long and somewhat 
stout lateral spines, terminally only slightly cui-ved, extending 
obliquely upward. It consists of a smooth proximal part 8/i to 12/^ 
thick and 12ju, or more long, and a somewhat bushy, conically shaped 
distal part 28/i in breadth, covered with obliquely curved sjiines 
proximal to it, with vertically directed spines. 

The gastral pinules have a considerably longer distal unpaired lay 
measuring 300/i to 360/t in length, with the basal rays 210/4 to 230/4 
long, but otherwise nearly similar to the dermal pinules. In tlicse 
pinules, the distal ray shows a somewhat whiplike appearance, cov- 
ered with tolerably short spines, obliquely directed upward. 

I have not been able to find any macramphidisks. I do not wish 
to assert, however, that such spicules are entirely absent. Mesani- 
phidisks are very sparsely scattered in the parenchymalia. They 
measure about 125/4 in length and have bell-shaped terminal disks 25/4 
high and 36/4 broad, with 8 to 12 marginal teeth, pointed at the ends. 
Micramphidisks are of the usual shape, with hemispherical terminal 
disks 10/4 broad and 12 to 18 marginal teeth. They measure about 
28/4 in length. 

Microhexactins are numerous in the parenchyme of the entire 
sponge body. Their rays are frequently of a medium thickness of 6/i 
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and sometimes much slenderer, and are covered with numerous micro- 
spines irregularly distributed on the surface. 

The microuncinates, which are nearly similar to those occurring in 
Serieoloplms refletms Ijima, are fairly abundant, are 4/t broad at the 
center, and are spindle-shaped, with both ends sharply pointed and 
the surface quite smooth. 

Genus SERICOLOPHUS Ijima, 1901 

SEBICOLOPHVS BEFLEXUS (Ijima) 

Hyalonema refleteum Ijima, Zool. Anz., vol. 17, p. 336, 1894. 

Sericolophus reflems Ijima, Journ. Coll. Sei. Imp. Univ. Tokyo, vol. 15, p. 128, 
1901 ; fififtopo-Expeditie, vol. 6, pp. 26-28, 1927. 

There are 13 specimens of S. re-fleams in the collection. The differ- 
ence between the dermal and gastral pinules is not only in the state 
of the spines on the distal ray, as described by Ijima from the speci- 
mens from Sagami Sea, but also from my observation it is found 
in the dimensions of corresponding parts of the spicules. The distal 
ray of the gastral pinule averages I6O/1 to 260)i in length, 14)i broad 
at its base, and the basal crossing rays attain a length of 240p. and 
are S/i broad at the base. The dermal pinules, though somewhat 
smaller than those of the type specimen, have a distal ray 120ju, to 
160/4 in length and basal rays 70/i to lOO/i long. The hexactinic 
dermal pinules are infrequently found in the ectosome of several 
specimens. The paratangential ray is TO/i to 90/i long and teimiinally 
pointed. The proximal ray is 90/i long and the distal pinular ray 
136/1 long. 

The parenchymal microxyhexactins are much slenderer and their 
prickles are not so prominently developed as those of Siboga speci- 
mens of this species. From my observations of the preparations of 
the Sihoga specimens and those from the Sagami Sea it is evidently 
exhibited that the parenchymal oxyhexactins may vary considerably 
in size and shape. The Siboga specimens have more robust and 
larger rays, beset with prominent prickles on the surface, while the 
present specimens have distinctly slenderer rays and very slightly 
developed prickles. The Sagami Sea specimens have the spicules 
intermediate in size. 

Besides the microxyhexacts, which occur abundantly in the type 
specimen as well as in the present ones, there exist other micropen- 
tacts, which are mostly distributed in the wall of the excurrent 
canals and in the parenchyme, intermixed with the microxyhexacts. 
The spicule is provided with an unpaired distal ray lOO/i to I8O/1 long 
and with a paratangential basal ray 190/i to 320/i long, the surface 
of which is slightly roughened. Frequently the basal rays are curved 
to certain directions near the distal ends. 
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An uncinate with one end thickened, 12/<. in breadth, the other 
sharply pointed and with a wholly echinated surface, is frequently 
present in the dermal membrane. It measures 200/x to 310^ long and 
6/i broad at the center. 

A monact measuring 300/* in length and 25/* in breadth at the 
center, with conical ends, occurs infrequently in the parenchyma. 
This spicule somewhat resembles the microuncinato described by 
Ijima in Japanese specimens, though it has much larger dimensions 
in length and breadth; but it seems to me to show in shape and 
constitution some similarity to the microuncinate. 


Table 4. — Measurements of 13 specimens of Sericoloplius I'cllexus 


Specimen 

Collected at— 

Body 

Breadth of re- 
flected portion 

Root-tuft 

Breadth of bas- 
al portion 

4.3 

C3 

CO 

p 

ffl 

03 

Length 

Breadth 

Length 

Thick- 

ness 



Mm 

Mm 

Mm 

Mm 

Mm 

Mm 

Mm 

A 

station 4917, off Kagoshima Gulf, 361 

33 

16 

3.2 

31 

2 

4 

1 


fathoms. 








B 

Station 4919, off Kagoshima Gulf, 440 

37 

28 

6 

70 

2 

3 

1X2 


fathoms. 








n, 

do 

41 

26 

9 

60? 

2 

5 

1 



64 

37 

18 

90 

4 1 

9 

2-2.5 



E 



- - _ . _ 

75 

46? 

16 

97 

5 

8.6 

1. 6-3 

F 


110 


25 

140 

8 


a 

dn . __ 

80 

40 

20 




1X3-2. 6 

H 1 

- -- dn. . 

80? 

46? 

19? 




1-2.5 

I - 

Station 4920, off Kagoshima Gulf 

103? 

53 

25 




3-2 

j 

- - dn . _ . 

115 

57 

33 




3X6. 5-4 

K 


106 

55 

28 




3X4-3 

L 

. . .dn _ . _ . . 


74 

40 




3X5. 5 









2X3 

M 

Station 5083, off Onmaizaki, Suruga Bay. 

21 

8 

3 

30 

1 

1.5 

1-1. S 


1 Two other fragments not measured. 


Genus SEMPERELLA J. E. Gray, 1868 

SEMPERELLA SCHULZEI Semper 

Bemperella schulzei SBMpm, Verb. phys. med. Ges, Wtirzburj?, vol. 1, p. 272, 
1868. — ^MAESHAiL, Zeit "Wiss. Zool., vol. 25, suppl., p. 212, pi. 12, fig. E, 
16, 17, 1875. — ^Marshaxl and Meyer, Mittli. Zool, Muk. Dresden, vol. 2, 
p. 276, pis. 14, 15, figs. 18, 19, 1877.— F. E, Schulze, Abli. kon. preuss. 
Akad. Wiss. Berlin, 1886, p. 67; Rep. Voy. Challenger, vol. 21, p. 201, 
pis. 51, 52, 1887.— Blackbuen, Trans. Manchester Micr. Soc., 1896, pp. 57-61, 
pi. 1. 

I have examined eight specimens of this species (Table 5). The 
three complete and the two fragmental specimens exhibit nearly the 
same outer configuration, but specimen H shows a somewhat different 
outer appearance and mode of spiculation. 


ABT. 12 


HEXACTINELLID SPONGES — OKADA 


17 


Specimen A is a complete, medium-sized, and well-preserved speci- 
men, 71 mm high, and, exclusive of the basal tuft, 25 mm long. The 
broadest part of the body measures 16 mm. The distinct, beveled 
longitudinal edges, which form a regular hexagonal-shaped sponge 
body, are four in number. Specimen B shows a nearly complete 
body and appears to be the youngest specimen of all. It was super- 
ficially injured and considerably macerated on the dermal network, 
only the parenchymal supporting-skeleton and here and there small 
parts of the dermal membrane being preserved. Specimen C is a 
fragment of the superior regions of the sponge body. 


Tabue 5 . — Measurements of S specimens of SempereUa schulzei 





Is 

o « 

Pinules on 
ridges 

1 

2 

1 


Speci- 

men 

Collected at— 

Description 

Hi 

&S, 

A OS'S 

W 

Distal ray 

Basal rays 

1* 

a 

S 

1. 

i 

s 

& 

s 

A 1 

Station 4900, 10 to 20 miles 

S W. of Goto Islands, 139 
fathoms. 

do 

Small, oomple-tfi . 

M 

90-120 

72-90 

280 

A* 

72-SO 

At 

220 

A* 

80-110 

A* 

20 

B 

do 

80-140 

70-80 

? 

? 

180 

100 

20 

C 

do 

Large fragments of su- 
perior parts of sponge 
body. 

Complete — 

80-120 

70-100 

? 

? 

180-220 

SO 

20 

n.— 

Station 4903, 10 to 20 miles 

90-120 

65-100 

240-360 

70-80 

230 

90 

20 

E 

S W. of Goto Islands, 139 
fathoms. 

- - do - 

Small fragment 

90-120 

70-100 

240-300 

70-80 

230-320 

70-85 

20 

F 

Station 4934, off Xagoshi> 

Large fragment of su- 

80-100 

90-100 

240-360 

70-80 

210-340 

80-108 

20 

G 

ma Gulf, 103 fathoms. 

__ __do 

perior regions. 

- do 

90-120 

70-105 

230-300 

70-80 

70-85 

230-300 

240-280 

80-110 

90-100 

20 

lC-20 

H 

do 

do _ ___ 

90-120 

104 

240-360 





A beautiful specimen (D), 109 mm in length and 11 mm to 27 mm 
in thickness, was taken near the Goto Islands at Station 4903. An- 
other (E) has been well preserved and remains almost uninjured. 
The club-shaped body measures 74 mm in length, exclusive of the 
basal tuft, Inferiorly it has a cylindrical form, gradually widening 
upward and forming an irregular pentagonal prism with conically 
pointed ends. At its broadest part the body measures 27 mm and 
the lateral wall between the two projecting longitudinal ridges 10 to 
12 mm. These ridges somewhat anastomose by means of cross 
processes. 

Specimens F and G are two similarly shaped large fragments of 
the suj)erior regions of the sponge body but of much larger speci- 
mens. Their breadth is 35 mm to 39 mm at the broadest part. 
Among the other specimens from Station 4934 there was a much 
larger fragment (H), which agrees in many points with the present 
118040—32 2 
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species, though it has a somewhat different appearance. It has a 
cucumber-shaped body, slightly curved at the middle, and beset with 
a slightly irregular truncate tip. In these points it somewhat re- 
sembles 8emferella cucwnis Schulze. There are indeed some dif- 
ferences as above mentioned, but these may be explained as individual 
variations. The specimen has a total length of 107 mm. The basal 
regions are much injured and have fallen off. 

In the specimens of this species hitherto known the diactinic 
marginalia, which project from near the peak of the sjionge body, are 
not present, while in the present specimens (except H) they always 
show a distinct, short, brushlike appearance. These diacts are ar- 
ranged nearly in one series, projecting from the elevated ridges near 
the conically pointed tip of the sponge body. They measure 10 mm 
to 20 iTim in length, projecting from the surface of the ridge about 
half or more of the entire length, and 8 mm to 12 mm in breadth at 
the center. Frequently among these diacts, there occur spicules beset 
with prickles, bent very slightly obliquely upward and outward, and 
disposed in two opposite rows along the distal part of the external 
portion. This spicule slightly resembles that represented in the 
younger specimen of the Challenger collection but it is doubtful 
whether it represents the remains of those projecting from the top 
of the beveled longitudinal edges or whether it belongs entirely to a 
different category. 

In the large specimens from Station 4934 I find a larger isolated 
form of amphidisks about 280g long, provided with 8 to 12 paddle- 
like and terminally slightly pointed or only rounded rays. Besides 
these, though nearly absent or very rarely present in the smaller 
specimens (A to E), I find a sparsely distributed, similar form of 
medium-sized amphidisks present in the larger .specimens (F to H) . 
The slender middle-sized amphidisk occurring in the Challenger 
specimens may be lacking in all the specimens of this species in the 
collection. 

Among the ectodermal pentact pinules, there occur also faii-ly 
abundant pinules that have big, long, straight paratangentials, meas- 
uring 12/i broad and 105ju long and beset with prominent hooklike 
lateral spines. 

The heteropole uncinate, which is nearly allied to the uncinatum- 
like oxydiact in the specimen of this species, occurs rarely 

in the hypoderm of specimen H. 

The anchorlike spicule of the basal tuft frequently forms a 
strongly developed trifurcate anchor at its lower end, measuring 140/x 
in width. This spicule in large bundles is intermixed with the 
ordinary basal spicule, which ends in an anchorlike structure, beset 
with two long recurved opposite teeth in the same plane. The shaft 
is biseriate with alternately disposed barbules. 
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Family HYALONEMATIDAE J. E. Gray, 1857 

Genus HYALONEMA J. E. Gray, 1832 

HTALONEMA (CYLICONEMA) APERTUM F. E. Schulze 

S^tylocalyv apertus F. E. Schulze, Abh. kbn. preuss. Akad. Wiss, Berlin, 1886, p. 59. 
Syalonetm {kitylocalyx) apertum F. B. Schulze, Kep, Voy. Challenger, vol. 21, 
p. 214, pis. 37, 38, 1887 ; Abh. kbn. preuss. Akad. Wiss. Berlin, 1894, p. 39, 
pi. 8, figs. 1~6. 

Syaloncma affine Marshall, Zeit. Wiss. Zool., vol. 25, suppl., p. 225, 1875. 
Eyalonema affine japonicum F. B. Schulze, Sitz-ber. Ges. Naturf. Freunde 
Berlin, 1899, pp. 112-129. 

Eyalonema affine reticulum F. E. Schulze, Sitz-ber. Ges. Naturf. Freunde 
Berlin, 1899, pp. 112-129. 

Eyalonema maehrenthelli F. E. Schulze, Abh. kbn. preuss. Akad. Wiss. Berlin, 
1894, p. 41, pi. 8, figs. 7-11. 

From a depth of 472 fathoms in the vicinity of Koshiki Island, 
four specimens of Cylicrynema were dredged (Table 6). In all the 
body is still well preserved, though the basal tuft remains in only 
two. Specimens A to C show the cup -shaped sponge body, which 
is characteristic of this species in Japan, while specimen D exhibits 
a somewhat different outer configuration forming a transversely 
extended thick-walled calyx, the lower end of which is somewhat 
torn off but otherwise well preserved. The superior terminal surface 
is nearly flat, somewhat fallen in at the center, and forms a hori- 
zontally extending rim 50 mm broad, providing a sharp -angled pro- 
jecting marginal fringe, which thins out toward the margin and 
flares outward and backward. From the central sunken portion, a 
markedly pointed and fairly long cone projects. An irregularly 
formed large pore (incurrent canalar aperture) opens widely on 
one side of the cone at its base, while near the base several fairly 
large and nearly circular pores (incurrent canalar apertures) open. 
The whole lateral surface shows distinctly, even to the naked eye, 
the rectangular latticework of the dermal membrane. 


Tabqle 6. — Measurements of specimens of Hyalonema (Cyliconema) apertum 


speci- 

men 



Der- 

malia 

Gas- 

tralia 

Microhetactm 

Ma- 

Me- 

Ml- 

Collected at— 

Description 

Curved 

rays 

Straight 
i rays 

cram- 

phidisk 

sam- 

phidisk 

cram- 

phidisk 

A 

Station 4915, Koshiki Is- 

Complete. . 

200-260 

70-140 

60-80 

A 

60-70 

180-260 

40-100 

16-20 

B 

land, 472 fathoms 
do 

do 

210-280 

100-160 

70-90 

40-80 

160-205 

40-60 

16-24 

c 

do - 

do 

340-400 

100-140 

70-80 

50-76 

230-340 

60-80 

16-20 

D.... 


do 

180-250 

120-160 

80-100 

60 

180-360 

60-100 

12-16 


It is doubtful whether a specimen (E) from Bungo Channel here 
assigned to H. {Cyliconema) apertum really represents this species 
or another. I consider it better for the present to place it with H. 
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{GyliconerrKi) apertwn than to make it a new species, even though 
it is distinguished from the type of the species by the quite different 
outer configuration. 

It is tulip-shaped, abruptly truncated terminally, 4 cm long, and 
2.7 cm broad above. The gastral area is flatly exposed without 
being depressed, entirely lacking the central cone, which is usually 
present in the typical specimens, and somewhat flared out upward 
and outward as a free edge. The excurrent apertures open exter- 
nally directly on the gastral area and are fairly numerous and some- 
what circular, and 1 mm to 4 mm in diameter. The dermal, lateral, 
and gastral surfaces appear quite smooth and even. 

In this form the macramphidisks appear to be of two kinds. 
One is common on the dermal membrane, measuring 220/a to 312/^ 
in length and 108/a to 116/a broad at the semicircular terminal disk, 
which may be quite similarly shaped to that of H. (Oyliconema) 
apertum soliduiii; while the other, in the parenchyma, usually ex- 
hibits a smaller size, 140/a in length, with the shaft only particu- 
larly tuberculous in its central part, not over the entire part as in 
the dermal larger macramphidisk. 

Acanthophores of this specimen consist of fairly large stauractins, 
which exhibit a nearly straight and quite smooth surface except on 
the terminal ends, the surfaces of which are roughened and some- 
what inflated. 

Table 7 may serve to show the relative proportions of various 
spicules represented by specimens A to D from Koshiki Island, and 
siDecimen E from Bungo Channel. 


Table 7. — Oo7nparison of specimens of Hyalonema (Cyliconema) apertum from 
Koshiki Island and Bmgo Channel 


Specimen 

Collected at— 

Dermal 

pinulo 

J 

Mtieni- 

i.mphidi,sk 

Mosu- 

i 

s 

Mioni- 

A, B, C,B.- 

E 

Station 4915, Koshiki Island, 472 fathoms— 

Station 4959, entrance to Bungo Channel, 
405 fathoms. 

M 

200-250 

200-240 

160-360 
■ a— 220- 
312 
, b-140 

1 

M 

40-100 

00-80 

A* 

12 24 
20-30 

Specimen 

Collected at— 

Micros; 

Curved 

rays 

jrhexact 

Straight 

rays 

Tignule 

Gastral 

surface 

Central 
core on 
gastral 
surface 

A, B, C, D 

E._ 

Station 4915, Koshiki Island, 
472 fathoms. 

Station 4959, entrance to 
Bungo Channel, 405 fath- 
oms. 

n 

60-100 

85-100 

40-80 

80 

3 mm-4 mm 
by 200m. 

4 mm-5 mm 
by 160m. 

Depressed- 

Flat 

Present. 

Absent. 

1 
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HYALONEMA (CYLICONEMA) APEBTUM SOLEDUM, new subspecies 
Plate 1, Pigtjbbs 1, 2 

In the collection are three specimens representing a new form. 
They were found at three stations not far apart. 

Table ^,^Mea8urements of 3 specimens of Hyalonema (Oyliconema) apertum 

solidum 


specimen 




Der- 

Gas- 

Microhe^actin 

Collected at— 

Description 

malia 

tralia 

Curved 

rays 

Straight 

rays 




ft 

ft 

ft 

Station 4957, Bungo channel, 
437 fathoms. 

Complete, cuplike 

80-140 

60-150 

50-70 

40-45 

Station 4919, about 90 miles 
WSW. of Kagoshima Gulf. 


80-180 

80-120 

60-80 

45-55 

Station 4959, Bungo Channel, 
405 fathoms. 

Complete, dishlike 

90-120 

80-120 

60-70 

45-65 


A, 

B 

C 


Specimen 

Collected at— 

Ma- 

cram- 

phidisk 

Mesamphidisk 

Mi- 

cram- 

phidisk 

A 

Station 4957, Bungo channel, 437 fathoms. 

Station 4919, about 90 miles WSW. of Kagoshima 

ft 

145-210 

160-245 

V ery rare, 30/t-45;t- - . - . . 

ft 

18-20 

B 

Probably wanting. 

20-26 

0 

Gulf. 

Station 4959, Bungo Channel, 406 fathoms. 

140-200 

Very rare,36ji-40M 

16-28 


Specimens A (holotype, U.S.N.M. No. 22054) and B are tulip- 
shaped and have a deeply concave gastral cavity, the surface of 
ivhich is perforated with few excurrent apertures ; while specimen C 
shows an entirely different outer configuration, forming a shallow 
transversely expanded body like the fruit of a lotus. The gastral 
surface is nearty flat, showing the irregular lozenge form with a thin- 
edged outer margin. 

The difference between the external appearances of these specimens 
originally induced me to contemplate the establishment of two dis- 
tinct species, but microscopic observation shows agreement in their 
spiculation to such an extent that I have decided to consider all one 
form. 

One of the chief characters separating S. {Oyliconema) apertwn 
solidum from apertum proper is to be found in the shape of the ma- 
cramphidisk, which presents a constant form as follows: The ter- 
minal disk of this amphidisk is somewhat semicircular, contracting 
inward on either side at the base, and curved inward at the ends, with 
the proportion of the breadth and the height in the marginal teeth 
nearly always 1 : 1.5. 
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The microxyhexactins of this subspecies have a much more robust 
appearance than those of the typical form but are otherwise very 
similar. 

Another difference between this and the typical form is in the 
length of the distal ray in the dermal pinules. In the present sub- 
species it averages 100/x to 150/^ in length, while that of the typical 
form is usually 200jii to 250fi. 

HTALONEHA (CYLICONEMA) HOZAWAI, new species 
Fiquee 2 ; Plate 1, Figures 3, 5 

The two specimens (Table 9) for which I establish this species 
are entirely different in shape and of totally different size. The 
extreme differences between the two specimens originally led me to 
consider the establishment of two distinct species, but microscopic 
examination shows them to agree in the spiculation to such an extent 
that I have concluded to place both in one species. 

Specimen A is tulip-shaped, abruptly truncated terminally, 85 mm 
long and 62 mm broad above, 30 mm broad below. The oscular 
sieve plate is nearly circular, deeply concave, and raised toward the 
margin. The pores of the sieve plate are tolerably numerous, more 
or less circular, and vary in size from 3 mm to 5 mm. The sponge 
body in alcohol is light grayish. 

Specimen B (holotype, U.S.N.M. No. 22030) has a spindlelike 
form. The upper end is not transversely truncated, but extends to 
a somewhat pointed apex, in the form of a projecting fez, 35 mm 
in height, which part may constitute the gastral surface, being 
directed straight forward. The conelike gastral surface is even and 
smooth, the excurrent canalar apertures being concealed by the 
thickened gastral membrane. The basal tuft, except for an encrusta- 
tion near the lower end, is free of Pdythoa. It measures 10 cm 
in length. 


Tabled. — Record of spcoimcn^ of Hyalonema (C.iyUeoncmii) hoKfuviu 


Specimen 

Collected at— 

Eobcription 

A 

Station 4956, off entrance of Bungo Channel, 720 fathoms.. 
do 

Complete, large. 

Complete, small. 

B 




Spicidation . — ^The most numerous parenchymal macroscleres are 
oxydiactins. Those of the conmion type are very slender and smooth 
over the entire surface, and make up a small, strongly curved strand. 
They vary from 1 mm to 2 mm in length and from 12/i to 16/x thick at 
the center. The other type, sparsely scattered in the ectosome and in 
the choanosome, is also smooth over the entire surface and straight. 
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It frequently has a clearly defined central inflation, which usually 
bears two knobs arranged on each side. The size of the oxydiactin 
is fairly variable, generally 0.5 nun to 1.5 mm long and 20/* to 25/* 
thick. 

Oxyhexactins occur much less frequently. Their rays are nearly 
the same length, smooth, 30/* thick, and gradually attenuated toward 



Figure 2. — Hyalpnema (Cyliconcma) hozawai, new species: a. Distal part of 
diactinic marginalia ; proximal part of diactinic marginalia ; o, dermal 
pinule ; dj gastral pinule ; acanthophore ; acanthophore ; g, macramphi- 
disk ; h, mesamphidisk ; i, young macramphidisk In basal regions ; jj micram- 
pMdisk j hj microxybexactin ; microstauractm ; micropentactin. All 
X 250 

the pointed end. The paratangential rays are sometimes curved, 
measuring 50/* to 600/* long. The distal ray is 510/* long and the 
proximal ray 680/*, and usually straight. 

In the subdermal oxypentactins, which form an important part 
of the supporting skeleton, the paratangential basal rays are con- 
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siderably shorter than the radial ray, which measures 0.4 mm to 0.7 
mm or more in length. All the rays are smooth over the entire 
surface and attenuated gradually toward the pointed ends. 

In both specimens the acanthophores (fig. 2, e, f) near the lower 
end of the body are clearly chiefly composed of cross-shaped tetrac- 
tins and large straight diactins. In specimen A, the diactinic acan- 
thophores are most numerous, with a few tetractinic ones mixed in ; 
while in specimen B, the latter are the more numerous. All the 
superficial diactinic acanthophores are covered with uniformly de- 
veloped, robust, short spines and have the appearance of being cov- 
ered with crystallized sugar. The basal parts of the tetractinic 
acanthophore are mostly smooth, frequently straight, and bear spines 
on the somewhat inflated, terminal parts of the rays only. 

The diactinic marginalia (fig. 2, a, &) forming the fringe of the 
oscular margin and the margin of pores on the sieve plate are not 
more than 600/^ to 850;* long. The proximal ray of these spicules, 
which is imbedded in the body of the sponge, is perfectly smooth; 
the distal free ray, resembling a Lombardy poplar in shape, meas- 
ures 30/ji to 40/t broad, is covered with oblique spines, and has a dis- 
tinct distal spine. The center of the spicule beam four rounded jiro- 
tuberances arranged crosswise and containing rudiments of axial 
canals. 

The dermal oxypentactinic pinules (fig. 2, c) sparsely cover the 
strands of the external network. Their four basal rays, which form 
a rectangular cross, are lOju, in thickness, 35 )m, to 50/<, long, terminally 
pointed and finely granular. Their free radial ray varies from 
240ja to 280/i in length, is smooth on the proximal third, uniformly 
attenuated toward the sharp -pointed end, and covered with obliquely 
directed spines on the distal two-thirds. The spines attain the 
greatest length near the lower end of the distal spined part of the 
ray; upward they gradually decrease in size. 

The eanalar pinules are nearly similar, a little shorti'r, not more 
than 200/i long, and slenderer and covered with fewer .spines. They 
occupy the walls of the larger incurrent canals but do not stand 
nearly so close together as the dermal pinules on the external 
surface, t 

The pinules of the oscular sieve plate are a little shorter in the 
distal radial ray, measuring 200^* long and 20/i to 30g broad ; they also 
resemble a Lombardy poplar. The basal cross measures 80/x to llOjn 
in length and is finely roughened by the presence of microspines. 
These spicules are distributed much more closely together. 

The dermal macramphidisks (fig. 2, g) vary in length from 200/* 
to 320^1. The shaft is 2n to 20/* broad and usually bears rounded 
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tubercles sparsely and irregularly scattered over the surface. The 
rather flat terminal disks are YO/x to 125jii high, lOifx to 120/4 broad, 
on an average, and have eight broad, spadelike marginal teeth. 
These amphidisks are scattered sparsely in the derm over the su- 
perior regions of specimen A, while on the inferior regions and 
on all parts of specimen B they are found abundantly. 

Ellipsoidal mesamphidisks (fig. 2, of varying size, 60/4 to 80/4 
long on an average, are abundant. The shaft is slender, 1/4 broad, 
and covered with numerous sharp spines. The high, bell-shaped 
terminal disks, 24/4 in breadth, usually have 10 to 12 narrow mar- 
ginal teeth. On the basal regions of both specimens A and B there 
exist much larger mesamphidisks, which measure lOO/x to 145/4 in 
length. These have also 10 to 12 marginal teeth, 48/4 in length at 
the bell-shaped terminal disk, which measures 40/4 broad. 

The micramphidisks (fig. 2, j) are most numerous and lie scatteied 
irregularly in the dermal and gastral membrane. In fewer numbers 
they are found in the parenchyme. They are 16/4 to 20/4 long and 
have hemispherical terminal disks with numerous marginal teeth. 

Microxyhexactins (fig. 2, 7c) are abundant in the parenchyme. 
Their rays are 60/4 to 80/4 long, 4/4 thick at the base, straight, and 
covered throughout with small tubercles, making the surface 
appear rough. The curved, rayed microxyhexactins are totally 
absent. Occasionally similar-sized pentactins (fig. 2, m) and stau- 
ractins (fig. 2, 1) are found. In the pentactins the distal unpaired 
ray is much shorter than the paratangential rays, measuring 40/4 
long. 

The present new species somewhat resembles H. indicum anda- 
manensG F. E. Schulze, but differs from it by having differently 
shaped gastral pinules and the poplar-tree-shaped diactinic mar- 
ginalia. 

HYALONEMA (COSCINONEMA) KIRKPATRICKI GLOBOSUM, new subspecies 
Plate 2, Figxire 3 

Stations 4956 and 4957, where the two specimens of this sub- 
species were captured, are not far apart. The best preserved speci- 
men (designated holotype, U.S.N.M. No. 22031) has a nearly trun- 
cated cone and is 135 mm long. Its root tuft, however, has been 
entirely torn off. The broader upper end has a diameter of 85 mm. 
The lateral dermal surface of the sponge body is more or less 
crushed and injured, but in most of it the quadrate dermal lattice- 
work is well preserved. The sieve plate is deeply depressed in the 
center and raised toward the margin to form a low ring wall with 
a somewhat sharp edge. The surface is perforated by more or less 
circular, irregularly scattered apertures, 1 mm to 4 mm wide. The 
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openings of tte other specimen, evidently a large fragment of 
the superior regions of the sponge body consisting of a strongly 
compressed lamella, are poorly preserved. (Table 10.) 


Table 10. — Uecord of specimens of Hyalonema (Coscinonema) kirkpatricki 

globosum 


Specimen 

Collected at— 

Description 

A 

Station 4956, off entrance of Bungo Channel, 720 fathoms 

Large, complete. 

B 

Station 4957, off entrance of Bungo Channel, 437 fathoms 

Large fragment. 


The chief differences between the typical form and the new sub- 
species are in the type of macramphidisk and in the much longer 
dermal pinules. In the present form, the macramphidisk seems 
somewhat smaller, measuring 200/i to 260/i long, and bearing on 
its shaft numerous tubercles, not only on the shaft center, as in the 
typical form, but also on the entire surface. In this spicule, the 
comparative dimensions of the length and breadth of the terminal 
disks and the entire length of the spicule are somewhat different from 
those of the typical form. This fact may account for the complete 
dissimilitude of the configuration of the two. 

The distal ray of the pinules, varying from ISOfx to 560/1 in length, 
is longer than in typical kirkpatricki. 

Because of these differences, I consider the present specimens as 
representing a distinct form of H, {Coscinonema) Jdrkpatricki Ijima. 

HYALONEMA (COSCINONEMA) OVATUM, new species 
Figtjbe 3; Plate 2, Figure 2 

The fairly large and completely preserved specimen of this new 
species (holotype, U.S.N.M. No. 22032) was taken from a depth 
of 918 fathoms, SSW. of Omaizaki (Station 5084). The body of 
the sponge is oval, 86 mm long, 45 mm broad, and dorsoventrally 
or posteroanteriorly slightly compressed. It is difficult to say 
whether this compression and rugosity were present in the living 
sponge or whether they were produced post mortem by pressure. 
The anterior oscular depression is very narrow and shallow, measur- 
ing about 30 mm in width. The root tuft where it arises from the 
lower end of the sponge body has entirely fallen off, but the point 
of attachment is indicated by the destruction of the dermal mem- 
brane. Through the compact and somewhat transparent quadratic 
dermal reticulation of the outer surface one can not see the sub- 
dermal cavities and the openings of the incurrent canals. 

Spicvlation , — The important macrosclere parenchymalia are the 
oxydiactins. These are mostly isolated, more rarely aggregated in 
bundles, and appear abundantly throughout the interior. They are 
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slender, straight, or sometimes slightly curved, and 1.7 mm to 2.5 mm 
or more long, terminating with a somewhat expanded roughened 
point at either end. Beside these, are frequently found the shorter 
oxydiactins, quite smooth on the surface, with two or four central 
well-defined protuberances in the middle, and measuring 1.2 mm to 
2 mm in length and 20/ji broad at the center. 

Between these spicules, sparsely scattered smooth oxyhexactins of 
varying size, 1 mm to 1.2 mm in axial length, are found. The para- 



ri(»urtE 3 — Uyaloncma (Oo^anoncma) ovatnm, now species a. Dermal pinnle; 
h, canalar pinule , c, maciamphidibk , micramphidisk , e, mesamphidisk ; fj 
o\jhoxactin » y, oxylicxactm All X 300 


tangential and distal rays are usually shorter than the proximal ray, 
and all the rays measure QS/x broad at the base, being gradually at- 
tenuated toward the pointed ends. 

The oxypentactins appear as regularly arranged hypodermalia, 
lying below the outer surface and supporting the dermal membrane. 
Under the gastral membrane there are probably no such spicules. In 
these spicules the paratangential rays are mostly shorter than the 
proximal unpaired ray, measuring 200/i to 850/1 in length, while the 
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breadth at the base is nearly the same in all, 20[x to 40ju.. All the rays 
are smooth on the surface and gradually attenuated toward the coni- 
cally pointed end. 

Of the microsclere parenchymalia I shall first describe the oxy- 
hexactins (fig. 3, /, ff ) . These occur abundantly in varying numbers 
in different regions of the sponge and measure 120ja to 150/* in di- 
ameter. Their rays are fairly stout, quite smooth, sharply pointed, 
and extremely curved at the end. Of the curved tangential rays, I 
have found two kinds: Some are curved away from their fellow 
at the end, while others are directed toward one another on one 
side. I have found the former condition much commoner than 
the latter. In the subdermal regions, these oxyhexactins are fre- 
quently arranged in lines and groups of several. Other than in these 
regions, I found these spicules also in the subgastral region and in 
the parenchyme, as well as in the wall of the excurrent canals, 
where they were distributed both in groups and separately. Besides 
these oxyhexactins, oxypentactins of the same features are found in- 
frequently intermixing with the former. 

Oxypentactinic dermal pinnies (fig. 3, a) cover the external sur- 
face in great numbers. Their four basal rays, which form a rectan- 
gular cross, are of medium thickness and measure 6/* at the base and 
45/* in length ; terminally they are pointed and irregularly roughened. 
The free radial ray is on the average 200/* long, smooth in the proxi- 
mal third, uniformly attenuated toward the pointed end, and in the 
distal two-thirds irregularly covered with rather short, slightly di- 
vergent spines. The spines attain their greatest length at the middle 
or somewhat below the distal spined parts of the ray; above and 
below they gradually decrease in size. 

The canalar pinules (fig. 3, 5) are nearly similar; the distal ray 
being a little shorter than that of the dermal pinules, instead of 
having a longer paratangential ray, measuring 60/* in length. They 
occupy the walls of the larger incurrent canals but do not stand 
nearly so close together as the dermal pinules on the external surface. 

The gastral pinules (fig. 3, a) are entirely similar to those of the 
derm. 

Macramphidisks (fig. 3, c) are found infrequently on the dermal 
membrane itself and are entirely absent in the hypodermalia and in 
the internal parenchyme. They attain a considerable size, 350/* or 
more in length. The shaft is either smooth or covered with a few 
irregularly distributed small tubercles, and measures 30/* in width 
at the center. The terminal disks are 100/* long and 160/* broad, 
nearly semicircular, and somewhat expanded proximally and nar- 
rowed distally at the flattened ends. They have 8 to 9 marginal 
teeth, 100/* long, which terminate with somewhat lancet-shaped 
points. 
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Mesamphidisks (fig. 3, e), which vary in size considerably and 
measure 30/t to 90jii long, occur chiefly on the walls of larger ex- 
current canals as a layer and are scattered in the parenchymalia. 
The narrower incurrent canals are destitute of such a layer or coating 
of mesamphidisks, being instead occupied by pentactinic pinules. 
The shaft is slender and covered with sharp spines. In the center 
there is a ring of longer spines. The high, bell-shaped terminal 
disks have 10 to 12 marginal teeth, usually narrow, measuring 20/x 
to 30ft in length and 20ft to 25ft broad. 

Micramphidisks (fig. 3, t?), which are much fewer than the for- 
mer, lie scattered irregularly in the dermal and gastral membrane; 
still fewer are found in the choanosome. They are 15ft to 20ft long 
and have hemispherical terminal disks with several marginal teeth. 

Although I find the outer features of this sponge peculiar, the facts 
stated above enable me to place it systematically. At first doubting 
whether it should be placed in the present genus or in some other 
genus of the Hyalonematidae, or whether a new genus should be 
established for it, I have come to the conclusion that the entire 
spiculation, particularly the dermal pinules and the parenchymal 
oxyhexactins with their curved rays, is in complete accordance with 
what I find in the other representatives of Hyalonema. 

HYALONEMA (COEYNONEMA) OWSTONI Ijima 

Hyalonema owstoni Ijima, Zool. Anz , no. 459, p. 367, 1894. 

Hyalonema clatliratum Ijima, Zool. Anz., no. 459, p. 368, 1894. 

In the collection I discovered a complete specimen and two frag- 
ments referable to the present species, obtained from Station 4958. 
The first, specimen A, represents a complete, tolerably large, slightly 
inflated cup. It is 46 mm high and has, at the upper free margin of 
the cup, where broadest, a transverse diameter of 55 mm. The outer 
dermal surface is composed of a fine and nearly uniform smooth and 
oven network. The inner surface is perforated by numerous more 
or less circular apertures, 1 mm to 6 mm wide, which are the open- 
ings of the excurrent canals into the cup cavity, which is the gastral 
cavity of the sponge. These canal mouths are irregularly distributed 
and decrease in size toward the upper, free margin of the funnel 
wall. There is no trace of an oscular sieve plate. 


Table 11. — Record of specimens of Hyalonema (Corynonema) owstoni 


specimen 

Collected at— 

Description 

A 

Station 4958, off entrance of Bungo Channel, 405 fathoms, 

Complete. 

B 

do - 

Large fragment. 

C 

Station 4976, SW of Shiomisaki in Ku, 545 fathoms 

1 

Do. 
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The second specimen (B) is a fragment of large sponge body, hav- 
ing small parts of perforated gastral wall. 

Another tolerably large fragment (C) , which I am inclined to refer 
to the same species, has come under my observation. It was obtained 
from Station 4976 (southwest of Sliiomisaki, Kii). It is a portion 
representing the greater part of the upper section of an individual 
probably similarly shaped, but somewhat smaller than the second 
specimen. The gastral cavity of the sponge has also, here and there, 
large openings of the excurrent canals, measuring 3 mm to 7 mm in 
diameter. 

The outer dermal surface seems much macerated and its mem- 
brane probably has fallen off. 

In the first and second specimens the barrel-shaped mesamphidisks 
are much more numerous than another kind that are present abun- 
dantly in the third specimen, in which the barrel-shaped ones are 
also sparingly represented. 

The essential difference between M. {€.') owstoni and H. (<7.) 
claihratum is the presence of the barrel-shaped mesamphidisk, but 
from the observation of the three specimens in question, such a spe- 
cific difference is perhaps unsatisfactory. Though omtoni may not 
prove specifically separable from clathratvm, it has a different gastral 
aspect. I have also found much larger dermal pentactinic pinnies, 
which attain a length of 280/^ and a breadth of in the distal 
ray. 

INDETERMINABLE HTALONEMATIDS 

The collection includes several fragmentary macerated specimens 
that are probably referable to Hyalonema, but that can not be more 
definitely identified on account of their incomplete state : 

Station 4911 (10 to 20 miles southwest of Koshiki Islands) ; a 
macerated specimen with a very long, beautiful root tuft. 

Station 5069 (entrance to Enoura, Suruga Gulf) ; macerated frag- 
ments. 

Suborder HEXASTEROPHOKA F. E. Schulze, 1899 
Tribe HEXACTINOSA Schraminen, 1910-12 
Subtribe Clavularia P. E. Schulze, 1886 
Family FARREIDAE F. E. Schulze, 1886 

Genus FARREA Bowerbank, 1862 
FARREA KURILENSIS, new species 
Figure 4 ; Plate 3, Figure 2 

This new species is represented by a large colony (holotype, 
XJ.S.N.M. No. 22034) attached to a plate of large cirripeds. It was 
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obtained from a depth of 229 fathoms, southeast of Shimushir Island, 
Kuriles, at Station 4804. The irregular, largely expanded colony at- 
tains a height of 18 mm; its greatest width is about 75 mm. Unfortu- 
nately the outermost ends of the tubes are broken off for a greater or 
lesser distance. The diameter of imperfect tubes is usually 8 mm ; the 
outer margin seems somewhat flared outward and backward in form- 
ing an approximately circular oscular opening with a diameter of 



Figure 4 — Fatrca lurilensis, ne\s species, a, Deimal pentactin , }>, circulai um- 
bellate clavulac , c, anchorate hooked cla-vulac (foim A) ; d, anchorate hooked 
clavulae (iorm B) , anchoiate hooked clavulae (form A) ; f, anchorate hooked 
thuulie (form B) , g, di&cohe\astei ; h, discohexastei, oxyhexaster ; 
oxj hexactin , 1, owhcxactm All x 250 

about 10 mm. The entire extended colony was attached on a plate 
of cirripeds by the entire base and not predominantly erect nor at- 
tached by special short or long peduncles as are other members of 
this genus. Whether the dichotomous division of the single tubular 
ends takes place is doubtful, as the outer margins of the tubes are 
damaged and imperfectly preserved. The dichotomous ramification 
begins at a very early stage at irregular intervals, resulting not in a 
long straight main trunk, but in an irregular twisted system of 
tubes, spreading in all directions, especially transversely. 
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S‘pi(mUtion.—Th& dictyonal framework is supported by a single- 
layered network in most parts and occasionally by a two or more 
layered irregular network. The framework is always quadrangular 
in those portions near outer margins of the tubes and becomes irregu- 
lar in the lower portions. The beams of the framework are micro- 
tuberculated on the surface. From the center of the crossing point 
of the beams, a prominent, fairly long, rough-surfaced, and nearly 
conical boss projects. 

The dermal and gastral pentactins (fig. 4, a) of this species meas- 
ure commonly 430/^ to 460/:4 in length of the paratangential rays. 
The prosimally directed, unpaired ray is usually the same as the 
paratangentials of the same spicule, except that they are slightly 
shorter. Near the center the rays are 12 ;m, to 16ja thick. All the rays 
gradually attenuate toward the more or less conically pointed end. 
The surface is roughened except for a short distance near the center, 
the roughness becoming gradually more pronounced toward the ends. 

The clavulae are, broadly speaking, of two kinds, namely, circular 
umbellate clavulae and anchorate hooked clavulae. The circular 
umbellate clavulae (fig. 4, &) are fairly abundant here and there, 
penetrating vertically to the surface, and form small bundles around 
the unpaired proximal ray of the dermal pentactin. There is no 
swelling on the shaft, except just below the umbel, which measures 
about 16/4 in width and has 16 to 18 minute teeth on the periphery. 
The shaft is very slender and attenuated gradually to the pointed 
end, usually about 300/4 long. The surface is sparsely roughened, the 
roughness being most pronounced on the swelling of the shaft, just 
below the umbel. 

Several variations of the anchorate hooked clavulae occur in dif- 
ferent regions of the same sponge. This variation is, on the one 
hand, associated with the shape of the terminal di.sk, and on the 
other, with its terminal spines. I distinguish two forms or varieties 
wliich are designated by the letters A and B. 

Form A (fig. 4, c, e) is represented chiefiy in the dermal layer and 
is arranged vertically to the dermal surface. It is large and strong 
and is provided with long curved spines, 48/i to 95/4 long, forming a 
disk 64/4 to 105/4 broad across tips of spines, and 80/4 to 40/4 broad 
across the club-shaped basal swelling, which is externally roofed over 
by a hemispherically arched umbel, raised on the center into a pro- 
jecting boss, or infrequently with a nearly smooth convex umbel. 
The shaft is generally simple, straight, 590/4 to 680/4 long, 8/4 to 12/4 
broad at the base, and gradually attenuated toward the conically 
pointed end and covered with sparsely scattered spines on the distal 
end, while the proximal end near the terminal disk is covered with 
numerous strong, long, curved spines, projecting obliquely from the 
shaft. 
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Form B (fig, 4, f) appears chiefly in the gastral layer, occasion- 
ally intermixing with form A, arranged obliquely to the dermal sur- 
face. It is somewhat smaller and shorter, about 400/i to 450ju. long. 
Its most striking characters are the shape of the terminal spines pro- 
jecting from the periphery of the terminal disk and the shape of the 
lateral spines covering the proximal surface of the shaft. The ter- 
minal disk of this form is usually 25/x to SOju. broad, and its summit 
shows a generally hemispherically arched umbel, being raised in the 
center into a weak external projecting boss or rarely a simply smooth 
convexed surface. The spines on the periphery of the terminal disk 
are usually much shorter and nearly straight, not so curved as those 
of the preceding type. They are EO/t to 60/x long and 36/* to 75/* 
broad at the distal extension. The lateral spines on the proximal 
surface of the shaft are also much shorter; projecting perpendicu- 
larly at first, they are distally curved downward, instead of simply 
projecting obliquely as those of form A. 

The uncinate is arranged perpendicularly or obliquely to the der- 
mal surface. It usually penetrates the whole thickness of the body 
wall. It is acerate and nearly straight; the outer half, nearer the 
dermal surface, is always much thicker than the inner, narrowed and 
sharply pointed end, and is spined at short intervals throughout. 
These spines, which are all bent backward, are very short, slender, 
and smooth. They are supported by small, weak, bracketlike proc- 
esses arranged around the shaft in a spiral. The uncinate measures 
about 1.3 mm long and exhibits some variability in length, though 
this depends to some extent on the age of the individual spicule and 
on the region of the sponge in which it occurs. 

Discohexasters of this species are probably found in two forms. 
The common one (fig. 4, h ) , present in large numbers everywhere in 
the sponge, is 60/* to 80/* in diameter and is provided with rather 
strong principals crossing one another at the center, measuring 16/* 
in length. From these arise 6 to 8 thin, nearly straight, and weakly 
divergent terminals 20/* long and terminating with pinheadlike 
disks at the ends. 

The other form (fig. 4, y) may be present occasionally in the paren- 
chyme, intermingled with the former. It is somewhat smaller in 
size, measuring about 55/* in diameter. Each short principal is sup- 
plied with a bell-shaped, outwardly extending tuft of four to six 
terminals, differentiating it from the preceding. These are somewhat 
stronger, thicker, and fewer than those of the former form, and each 
terminates in a small circular pinheadlike disk. 

The oxyhexaster (fig. 4, i) occurs more frequently than the disco- 
hexaster above mentioned, appearing chiefly on the dermal membrane 
and sparsely in the parenchyme. It measures on the average about 

118040—32 a 
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90j« in diameter. Its short, smooth, principal ray (8/i long as meas- 
ured from the axial center) divides into 3 to 4 widely diverging, 
straight terminals, two or three times the length of the principal ray. 
These terminals have sharply pointed ends. Of the spicules irregu- 
larly scattered throughout the parenchyme, I will describe the oxy- 
hexactin (fig. 4, j) and oxypentactin in addition to the above-men- 
tioned spicules ; the former seems to be more numerous than the latter. 
They are very numerous everywhere, in the choanosome, ectosomc, 
and in the endosome. The oxyhexactin measures 130/i to 140jti in 
axial length and 6/ji broad at the base. The rays are gradually 
attenuated to the sharply pointed ends, and the surface is sparsely 
roughened. The oxypentactin is of nearly the same size and has the 
same features as the former spicule. 

FARREA WATASEI, new species 

Figure 5 ; Plate 3, Figure 1 

There is but a single specimen (holotype, U.S.IT.M. No. 22035) 
of this new species. It is fairly large and was obtained from a 
depth of 682 fathoms near Petropavlovsk in Bering Sea (Station 
4797). The sponge is of a somewhat large, thick- walled, irregular, 
tubular configuration measuring 2 mm to 3 mm in the middle and 
becoming gradually more or less th i nner toward edges. The char- 
acteristic dictyonal framework, which appears commonly in all mem- 
bers of the genus Farrea, is distinctly present in this specimen 
and is densely filled up by microscleres. The incurrent and excur- 
rent canalar apertures are of nearly the same size and shape : mostly 
small and circular, 0.3 mm to 0.5 mm in diameter. 

Spi<ndation . — The dictyonal framework of F. watasei for the 
most part consists of two or more layers. Infrequently it is in 
one layer, as in many other species of Farrea. In the many-layered 
dictyonal framework, the radial beams extend between the layers, 
which lie irregularly or parallel to one another. The.se radial beams 
somewhat resemble tangential beams in their cylindrical shape, 
though they are frequently roughened on the surface. The promi- 
nences, which project from the outer and inner surface of the whole 
latticework, measure 500;i to 600(n. They are always tuberculous. 
The length of these freely projecting conical prominences varies as 
much as their form within fairly wide limits. They are generally 
straight or somewhat curved terminally, slender and shorter in 
the younger portions, and longer on the surface of the many-layered 
framework of the older regions. The breadth of the beams varies 
considerably, from BOjm. to 90/x. 

Of the spicules in the loose parench 3 une, which lies between the 
dictyonal framework, the uncinate is first described. It exhibits an 
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extraordinary variability in length, but is usually 3.5 mm long 
and 12/i broad at the middle. It is disposed obliquely or perpen- 
dicularly to the surface, traversing the wall of the tube in a radial 
direction, the proximal two-thirds imbedded in the body of the 
sponge. Though the tip does not usually penetrate the dermal mem- 
brane, it occasionally does for a third of its length. The inner 
weaker and pointed ends remain at some distance from the gastral 
membrane or reach it. The spines arranged around the shaft are 
very slender and short, supported on very weak bracketlike processes. 



Figdrb 5. — Farrea waiasei, now speclos : a. Dermal pentactin ; 6, hexactin ; Cj 
discoUexastci* (form A) ; disco hexastcr (form B) ; e, oxyhexaster ; f, oxyhex- 

aster ; ff, circular umbollato clavuUc ; h, anchorato hooked clavulao ; anchoiate 
hooked clavulao; j, anchorato hooked clavulao. All X 250 

Besides the uncinates, parenchymalia are represented by simple 
oxyhexasters (fig. 6, f) in abundance, though they frequently occur 
in subdermal or subgastral regions, intermingled with discoctasters* 
In these the principal rays, which are long, smooth, and some- 
what attenuated to the end, divide into two to three widely diverging, 
straight, short, smooth terminals, half as long as the principals. 
Terminals arising infrequently from the principals are reduced to 
only one in number (fig. 6, e). In certain cases one of the six rays 
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of the same spicule may be divided into two short terminals while 
the other principals are not divided at the end. From this fornij 
I can ascertain that the oxyhesaster of the present species may be 
derived from the small hexactin, though the latter is not found in 
this sponge. Oxyhexasters measure 40ju, to YO^i in diameter; the 
terminals are 8ju. to 12 long, and the principals are twice as long 
as the terminals. 

Besides the uneinates and the oxyhexasters, the parenchymalia of 
the present species contain many simple hexactins and pentactins of 
much larger size, though they occur abundantly on subdermal regions 
and are sometimes nearly absent in the parenchyme. 

Most of the hexactins (fig. 5, 5) measure 160/x to 240jti in axi.il 
length ; their rays are gradually attentuated to sharply pointed ends. 
The surface of the rays is slightly roughened. These spicules are 
sparsely distributed in the parenchyme, though much more abun- 
dantly in regions between the dermal pentactins. The pentactinic 
form appears rarely, intermingling with the former, and exhibits 
nearly the same structure as the hexactins. 

The dermal membrane is supported by the four rectangularly 
intersecting tangential rays of the pentactins (fig. 5, a), whose 
unpaired proximal ray penetrates into the parenchyme vertically. 
Though the proximal ray is always perfectly straight and gradu- 
ally narrowed into a conical form toward the pointed end, the four 
paratangential rays are frequently bent gently inward. Infre- 
quently they are straight and end in a conical point. All the sur- 
faces are roughened; and toward the ends of the rays the micro- 
spines increase in height and are more densely placed. The proximal 
ray usually does not exceed the tangential in length, measuring 
200ja to 350/i in length and ZOft broad at the base. It is always 
cylindrical and somewhat smooth at a short distance from the base, 
with the exception of a strongly roughened end. The tangential 
rays are also cylindrical and usually somewhat longer, measuring 
230/t to 380/* in length. The roughness of the surface is quite similar 
to that of the proximal ray. 

The opposed tangential rays of those pentacts in the dermal mem- 
brane form a nearly quadratic framework. Frequently, also, they 
are irregularly arranged. 

The gastral pentactins agree essentially with the dermal; so that 
I may simply refer to the above description of the latter and note 
only that the principal deviations are a somewhat smaller size and 
a somewhat less regular arrangement. 

Discohexasters seem to be of two kinds, which are designated by 
the letters A and B. Form A (fig. 5, c) appears commonly in 
subdermal and in subgastral regions, and infrequently in the 



ARl 12 


HBXAOTINELLID SPOiq-GBS — OKADA 


37 


parenchyme, while form B (fig. 5, d) is rarely found in subdermal 
regions. Much preparation and special research will be necessary 
to find it. 

Form A measures TOju. to SO/ji in diameter, and is provided with 
tolerably long, smooth principals, measuring about 20/*, which are 
divided into 2 to 3 short, straight, narrowly divergent terminals 
tipped with a small pinhead knob. Form B, which is found very 
larely in subdermal regions, measures 90/* to 95/* in diameter and 
is characterized by fairly long S-shaped terminals, disposed in a 
perianthlike whorl tipped with a small knob. 

Clavulae are of two kinds, namely, circular umbellate and delicate 
anchorate hooked ; both occur in the dermal layer. 

The circular umbellate clavulae (fig. 5, g) represent a common type 
that appears in many members of this genus. They occur rarely on 
the surface of the dermal layer, penetrating perpendicularly to the 
surface, close to the unpaired proximal rays of the dermal pentaclins. 
The umbel is provided with minute teeth on the margin and is 20/* 
broad. The shaft is 200/* long, somewhat broadened just below the 
umbel^ and gradually attenuated toward the conically pointed end. 
The surface is sparsely roughened, the roughness being somewhat 
pronounced on the proximal parts of the shaft. 

Of the anchorate hooked clavulae two kinds of small forms are 
found. In one form (fig. 5, e, j) the shaft shows toward its upper 
end at most a gentle thickening, which bes;^rs terminally 6 to 8 
delicate, slender, markedly recurved hooks, or teeth, producing a 
certain resemblance to an anchor. The so-called head frequently 
shows an external slightly raised swelling at the center which occa- 
sionally is entirely absent, then being represented merely by a 
convex surface. The shaft is 200/* long, and 3/* broad proximally. 
The head, at least, and the greater part of the shaft, are partly desti- 
tute of the roughness so frequent in the circular umbellate clavulae. 

In the other form (fig. 5, h) the end of the shaft makes a promi- 
nent conical swelling, from which 3 or 4 slender cuived hooks 
project. This form occurs infrequently in the dermal layer, inter- 
mixed with the former, and measures 200/* in length. The shaft is 
entirely smooth and totally devoid of lateral spines. 

FARREA SOLLASII F. E. Schulze 

Farrea sollasii F. E. Schxtlze, Hep. Voy. Challenger, vol 21, p 281, pi. 74, 
figs. 1-4, 1887. 

There is a single specimen in the collection that may be identified 
as F, sollasii. It was collected from a depth of 19Y fathoms at the 
entrance to Uraga Strait, between Jogashima and Okinose in Sagami 
Sea (Station 5091). I wish to call attention here to the numeious 
larvae of this species that were found in the maternal sponge body. 
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Ijima in Ms Contribution III, page 42, speaks of the spherical larva 
of Leucopsaaus orthodUcm^ and in his Contribution IV, page 46, of 
the spindle-shaped ones of Vitrollula fertilis. The present larvae 
are also spindle shaped, and I consider them larvae in an early stage 
of development. 

Our spindle-shaped larvae measure 100/a to 105/a in breadth and 
220/a to 250/a in height. It was not possible to give a detailed account 
of them, as my preparations were not sectioned and the specimens 
were poorly preserved. The macrosclere, which first makes its ap- 
pearance in the larva, is a minute and delicate-rayed oxystauractin. 
The spicule is situated on the surface, with the plane of the four rays 
disposed paratangentially to the surface of the larva. The longer 
distal and proximal rays cross or join each other at both ends of 
the other oxystauractins on both peripheral ends of the larva. 
Their smooth, greatly tapering longer proximal and distal rays with 
the sharply pointed or somewhat inflated ends may be 95/a to 100/a 
long, and the shorter paratangential rays measure 60/a in length. 
The epithelial* covering is entirely concealed from view. 

FARBEA SOLLASII YAKUSHIMENSIS, new subspecies 

Specimen A (holotype, U.S.N.M. No. 22036) is much branched, 
forming composite masses, and measures 25 mm in height and 50 mm 
in breadth. It exMbits a somewhat narrow-meshed tubular frame- 
work, which was fixed to a substratum by means of a few compact 
pedicles. In inferior regions of the sponge body in parts near the 
pedicles, most of the soft parts ai'e macerated, and only the dictyonal 
frameworks are complete. The constituent tubes arc 2 mm to 3 mm 
in breadth and open out by means of short projecting terminal 
branches. In external appearance this specimen seems to be allied 
to the members of Eurete, 


Table 12. — Record of specimens of Farrea solUisii yakushimciisis 


Specimen 

Collected at— 

Poscriptlon 

A 

Station 4924, 18 miles SW. of Yakushima, 159 fathoms 

Large. 

Small 

Uo 

B 

do 

C 

Station 4929, 10 miles S. of Yakushima, 84 fathoms 




Specimen B is much smaller and poorly preserved ; nearly all the 
soft parts are macerated. The body is attached to a stone by a short 
pedicle. The height of the specimen is 25 mm, and the broadest part, 
wMch is at the distal end of the sponge body, measures 23 mm. 

Specimen C, preserved in alcohol, is attached to a stone by the 
broad base measuring 8 mm. Although the greater part of it is so 
completely macerated that only the dictyonal net is left, the soft 
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parts are sufficiently preserved to make it possible to study the iso- 
lated spicules. It is 11 mm in height and 13 mm in breadth. 

The chief difference from typical sollasii lies in the total ab- 
sense of large onychasters and oxyhexasters, as well as in the presence 
of the much smaller circular umbellate clavulae. The discohexaster 
of the present subspecies is much smaller, measuring 40/i to 45/t in 
diameter, and has a somewhat stronger and much shorter terminal. 
Of the circular umbellate clavulae, some deviations occur in different 
regions of the same sponge. This variation is chiefly associated with 
the swelling on the shaft, just below the umbel. In many cases the 
swelling is conspicuous ; occasionally it is totally lacking or is incon- 
spicuous. The roughness of the surface is much pronounced on the 
swelling or on parts just below the terminal umbel. The anchorate 
hooked clavulae are quite delicate. They have 8 to 10 weakly devel- 
oped, slender, hooklike spines, widely diverged externally, and 55/t 
to 57/1 in breadth at the lower extension. The shaft is slender, smooth 
on the surface, gradually attenuated to the pointed end, and 450/i 
long and 8ju broad just below the umbel. The four tangential rays 
of the dermal pentactins are much more distinctly tuberculous and 
somewhat broader than those of the typical form. 

FAREEA BEBIN6IANA, new (pecies 

Figtjbb 6 ; Flats 3, FiGtiBz: 5 

Several large and small fragments (U.S.N.M. No. 22037) which 
may represent parts of the lateral wall of a sponge body, were col- 
lected from a depth of 64 fathoms, off Bering Island, Bering Sea 
(Station 4790). 

Though both the shape of the sponge and its spiculation might 
warrant establishing a new genus for this material, and indeed I find 
that the entire spiculation, particularly the dictyonal framework and 
total absence of umbel clavulae, is completely different from what 
we find in other species of Farrea, I venture to retain it in the pres- 
ent genus. Instead of the network and tubular sponge body, which 
occur in many species of Farrea, there is here the moderately soft, 
fairly thick, compact wall of a large cup. The sponge body was 
broken into several fragments 30 mm to 34 mm broad, and accord- 
ingly the complete outer configuration could not be studied. Yet I 
believe that the body does not form the framework of a slender tube, 
as in many species of Farrea; it rather seems to form a somewhat 
larger cup or tube. 

The gastral membrane, which is quite clearly visible in alcoholic 
specimens, extends over the whole inner surface in the form of a 
delicate skin. A quadrate, latticelike network, formed of opposed 
dermalia or gastralia, is entirely absent on all sides of both mem- 
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branes, which have an irregular streaky appearance, though the 
dictyonal framework is visible from the outside. 


Figure 6 — Fa^rea teringiana, new species: a, Dermal pentaclin; small tlavula; 
c, upper view of head of small clavula; d, small clavula; e, large clavula; t, 
upper view of head of large clavula; g, t j lohevaster ; 7i, tylohexastcr ; i, tjlohex- 
astei* ; discohexaster ; fc, large extremity of diactin. ; Z, small extremity oi diactm. 
All X 260 

Spiculation, — ^The dictyonal framework exhibits notable variations 
in the different regions of the plate, but chiefly forms perfectly 
square or rectangular meshes of variable sizp.^ Mnof — 
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of the framework are smooth on the surface. They are frequently 
beset with tubercles on the longitudinal beams and are fairly slender, 
measuring 34/x to 50/x. in width, and are curved. The moderately 
long and curved, free-projecting prongs, or conical pegs, are 4 mm 
to 1.7 mm long, rough and tubercled on the surface, and project from 
the inner or outer side, frequently laterally from the median beams. 

The dermal membrane is supported by the four rectangularly 
intersecting tangential rays of pentactins (fig. 6, a ) , whose unpaired 
proximal ray penetrates into the parenchyme vertically. Though the 
proximal ray is always perfectly straight and slightly roughened on 
the surface, the tangential rays are somewhat curved inward and 
more roughened on the surface, with the roughness much more pro- 
nounced toward the end of the rays. The proximal ray, which is 
usually much longer than the tangential, measuring 340/a to 510/a in 
length and 16/a to 24/a broad near the center, is somewhat smooth at 
a short distance from the center. The tangential rays are usually 
more or less shorter, 280/a to 320/a long, and slightly curved inward. 
These pentactins on the dermal membrane are very irregularly 
arranged, though sometimes they form a quadratic framework. The 
gastral pentactins agree essentially with the dermal. 

The clavulae are a Idnd of hooked anchorate. Their size varia- 
tion is considerable in different regions of the same sponge. This, 
on the one hand, is chiefly associated with the total sizes of the 
spicule and, on the other, is partly associated Vith the number of the 
protruding teeth on the periphery of the head. These deviations 
merge into one another through forms of intermediate size and shape. 

The larger clavulae (fig. 6, 5, /) , which occur mostly on the dermal 
layer and occasionally on the gastral layer, penetrating obliquely 
or lying on the surface, are 1 mm to 1.7 mm long. The head, 50/a to 
70/a in width, shows a convex, smooth surface with an external, 
slightly raised swelling at its center. It is usually provided with 
10 to 14 strong, externally curved or nearly straight teeth 140/a 
long, forming a large bunch 200/a broad at the distal expansion. 
The shaft is gradually attenuated to the conically pointed end, 
measuring 12/a to 16/a broad on parts just below the head and 8/a 
broad near the end. The curved or nearly straight lateral spines 
project from the proximal parts of the shaft. They are 80/a to 105/a 
long, their length gradually decreasing downward. 

The smaller form (fig. 6, &, c, (?), measuring 760/a to 850/a long, 
is much more abundant on the gastral and dermal layers, pene- 
trating vertically to the surface, exposing only its head from the 
surface or being immersed entirely into the body wall. The head 
is much smaller, measuring 20/a in diameter, and its surface is 
quite smooth and convex or weakly raised at the center. In some 
of these forms the spines projecting from the periphery of the 
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terminal disk are arranged in a spiral manner and are not so 
regular as in those of the larger ones. 

In the hypodermal and hypogastral layers, the prominent tylo- 
hexasters (fig. 6, h, i) are abundant but are not so numerous in 
the parenchyme, being sparsely distributed, intermingled with 
discohexasters derived by reduction and stoutness of terminals from 
the former. The tylohexaster of large rosettes, which possess term- 
inal rays bearing pinheadlike disks at the ends, exhibits the typical 
number of principal rays, since as a rule six are present. At the 
slightly expanded outer end they divide into 6 to 16 straight or some- 
what S-shaped terminals, which diverge slightly in a tuft and attain 
a length about double that of the principals. Each terminal, 
smoothed on the surface, bears at its extremity a small pinheadlike 
disk. The tylohexasters vary considerably in size, measuring 80fi to 
160/t in diameter ; the larger ones occur mostly in the ectosome, while 
the smaller ones are present in the choanosome. Two other kinds of 
spicules, which are considered derivatives of the normal tylohoxas- 
ter above mentioned, are found rarely in the parenchyme. I there- 
fore do not give special descriptions of them. 

Frequently I have found a discohexaster (fig. 6, j) intermingled 
with the tylohexasters, mostly in the ectosome, with 3 to 4 robust 
gently curved terminal rays. The curvature of the terminal rays 
usually assumes an S-shaped form and results in the formation of 
strong, three or four fayed perianthlike whorls at the end of the 
principal rays. 

Uncinates of teringiana, usually penetrate the dermal surface 
obliquely, though they are sometimes perpendicular to it. They 
vary in length and thickness, measuring 1 mm to 1.5 mm long and 
broad at the center, and are surrounded by fine barbs. 

The large diactins (fig. 6, 1) in the hypodermal regions show a 

character peculiarly different from those of other members of the 
genus. They may attain a length of 9 mm, measuring YlV broad at 
the center and gradually attenuating to a conically pointed end. 
The entire surface of the spicule is nearly smooth, except at both ends 
where the surface is sparsely roughened by microspincs, though that 
of the larger one is distinguished by larger and more densely dis- 
tributed microtubercles. 

IMDETEBMINABUE FAKBEA 

There is in the collection a small colony of specimens of Farrea, 
collected by the Albatross and not determinable specifically. It is 
completely macerated and as it would be futile to describe it in detail, 
I merely give the following record of it : 

Station 4768 (“Bowers Bank,” Bering Sea). Small macerated 
colony. 
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Subtribe Scopularia F. E. Schulze, s. ext. 

Family EURETIDAE F. E. Schulze, s. ext. 

Genus EURETE Semper, 1868 

EURETE NIPPONICA» new species 

Plate 3, Figure 3 

Among the specimens of Ewete collected, a single small injured 
specimen (hojotype, U.S.N.M. No. 22038) appears to represent a new 
species. It was obtained at Station 4893 (10 to 20 miles southwest 
of the Goto Islands, 106 fathoms). This small and erect sponge 
arising from the slender tubular basal region measures 26 mm in 
height and about 24 mm in breadth. At the upper end there are 
irregular, radial tubes about 5 mm in diameter, most of which are 
injured at the apertural margin. The soft parts are sufGiciently pre- 
served in places to enable one to recognize the microscleres. 

In spicular characters Eurete rdpponioa closely resembles E. mar- 
sha^U, differing from it in the thickened spinose nodes at the inter- 
sections of the dictyonal beams and in having onychasters in the 
parenchyme. The onychaster may be considered as a derivative of 
the discohexaster, though, as I have demonstrated, this form may be 
derived from an oxyhexaster. 

The dictyonal net forms a regular to irregular triangular or quad- 
rangular honeycomb. The beams composing it are nearly covered 
with conically pointed small tubercles on the entire surface. Every- 
where in the lower, older regions of the specimen the dictyonal 
network forms a thicker layer. It is stronger and is covered entirely 
with many more, stout tubercles. At the dermal and gastral margins, 
on the surfaces bounding the honeycomb cavities, most of the nodes 
appear distinct, round, and thickened, showing a strawberrylike 
form, though much more prominently formed on the dermal than 
on the gastral regions. 

The dermal membrane is supported by pentactins with paratangen- 
tial rays 160/i to 200/i long, which are nearly straight or bent inward, 
gradually attenuated toward the conically pointed or round ends, and 
covered with microtubercles on the surface, being somewhat pro- 
nounced at the ends. The proximal radial ray is somewhat shorter 
in length, is gradually attenuated to the slightly roughened, coni- 
cally pointed end, and usually bears densely distributed, small 
pointed tubercles. 

The gastralia are also pentactins, which show nearly the same 
features as the dermalia, though they have more inwardly curved 
tangential rays. 
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The scopules are numerous and arranged perpendicularly 
or obliquely to both surfaces ; they are rather abundant in the dermal 
layer and are variable in shape. They usually have four branches, 
which lie close to the center of the pentactins, where the proximal 
unpaired ray is given off, and which nearly roach the surface. The 
shaft is generally simple, smooth, straight, 20/t to 210ja long, and grad- 
ually attenuated toward the pointed, roughened end. It is always 
I'ough terminally, but for the rest of its length nearly smooth. 
Though the number of branches is subject to considerable variation, 
they are most commonly 4 in number. They arise from a compara- 
tively short thickening at the distal end of the shaft. The basal part 
of each branch is tlrin, about 52/t long, and extends upward, bending 
slightly outward. Toward the end it is thickened in a club-shaped 
maimer and is sparsely covered with spines, small and indistinct at 
the base, larger toward the distal end, and directed backward. 

Uncinates, varying in length and thickness, are quite frequently 
found close to the dictyonal honeycomb. They are arranged perpen- 
dicularly, occasionally obliquely, to the surface and usually pene- 
trate the whole thickness of the sponge wall. The outer half of the 
spicule, nearer the dermal surface, is always thicker than the inner 
half (nearer the gastral surface), which is gradually attenuated to a 
pointed end. They are mostly 85/i long and 8/t to 15/t broad at the 
thickest part of the outer half of the spicule. The spines projecting 
from the entire surface of the spicule are arranged densely but 
irregularly. 

Much more peculiar and worthy of interest are the hexasters scat- 
tered in varying numbers irregularly through the parenchyme. 
Their shapes and sizes differ in different regions of the same 
individual. 

The onychasters are 45/i to 55/t in diameter. From each short 
principal there arise three or four thin, tapering, nearly straight, 
considerably divergent terminals. The terminations of the branch 
ray bear a verticil of fine claws, usually four in number. These 
are of small size, and subject to little variation. The claws are hori- 
zontal to the branch ray or extend obliquely downward, and are 
slightly recurved. Sometimes, perhaps less often, they extend 
obliquely upward at the end of the terminals. These probably are not 
senile structures, as they are produced in all hexasters of the present 
species and are undoubtedly derived from the oxyhexaster by the 
transformation of the extremities of the terminals. 

True oxyhexasters occur more abundantly than the former ony- 
chasters, and the latter may be easily overlooked unless a special 
search be made for diem. Sometimes it was difficult to find even 
a single onychaster between the numerous oxyhexasters; sometimes 
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both were present in nearly equal numbers. The onychasters are 
only occasionally present in parenchymal regions. In the oxyhex- 
asters, the diameter is usually 50/t to 76/t. The principals are of 
moderate length and relatively slender, being about 8/<. to lOfi long, 
as measured from the central point of the axial cross. The slightly 
swollen end of the principals bears 3 to 5 terminals in a diverging 
tuft, smooth, tapering, generally nearly straight, but frequently 
curved outwardly near the end. These spicules mostly occur on the 
subdermal regions and closely resemble in general appearance those 
occurring in E. maTshdli, 

EXJRETE SACCULIFORMIS, new species 
Plate 3, Pigtjbes 6, 7 

Five complete colonies (cotypes, U.S.N.M. No. 22039) and two 
other fragments of E. saoculiforims are in the collection. They were 
obtained 10 to 20 miles southwest of the Goto Island (Station 
4890), at a depth of 135 fathoms, together with AfhrocoLlktes 
"beatinx orient alis Ijima. 

One entire specimen forms a hemispheroidal mass, which has a 
diameter of 80 mm to 40 mm and a height of 24 mm to 35 mm. It 
is attached at the base. The surface is plainly flattened by short 
inferiorly expanded peduncles. The lobes are usually about 5 mm 
thick, and the sponge appears as if it had been produced by a con- 
tinued branching and anastomosing growth that started from centers 
of the lower regions. The oscula are about 3 mm in diameter and are 
bounded by a thick wall, not thinned out at the margin as is usual 
in members of the present genus. (It is difficult to ascertain the true 
features in greatly broken specimens.) 

The surface of the sponge appears slightly porous, owing to the 
numerous afferent canals. In spots, especially in the oscular margin 
of the tubes, the afferent canals are nearly closed, and the surface 
has a heterogeneous appearance. 

SpiovUaiion. — ^The dictyonal net forms an irregular and nearly uni- 
form honeycomb. The hexactinic dictyonalia, which are joined in 
a regular manner, form a net or latticework with irregular triangular 
or quadrangular meshes. Fairly long, tuberculous, cylindrical 
processes protrude from the dermal and gastral surfaces. Those 
protruding from the dermal surface are distally expanded in a knob- 
like swelling and are quite densely tuberculous, while those protrud- 
ing from the gastral surface are conically pointed and sparsely 
roughened. The beams composing the dictyonal net are sparsely 
covered with small pointed tubercles. They are lOO/i to 120/i broad 
at the middle, becoming broader at their intersections. 
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The dermalia are nearly smooth pentactins. The rays vary from 
160/t to 190/i in length, as measured from the center, and are IG/i thick 
at the middle. They taper outward slightly, or not at all, and end 
somewhat rounded or expanded. The paratangential cross is usu- 
ally — ^but not always — slightly convex, as the rays themselves. On 
the surface, the dermal latticework presents irregular meshes, though 
in places these show a tendency toward an irregular quadrate ar- 
rangement. All the rays are nearly smooth on the surface, except on 
the thickened, rounded end, which is covered with densely distributed 
tubercles. 

The gastralia are also pentactins, though they are somewhat 
different in shape and size from those of the dermalia. The para- 
tangentials measure 180/4 to 200/4 in length, while the proximal un- 
paired ray is somewhat longer, measuring 200/4 to 250/4. All the rays 
are quite straight, not arched convexly as in the dermalia, and grad- 
ually attenuated toward the conically pointed and roughened ends. 

Scopulae are represented by two kinds, one being a larger, robuster, 
and much more abundant form than the other. It has four terminal 
branches, which lie between the proximal radial rays of the dennal 
hexactins and nearly reach the surface, arising from an inconspicu- 
ous, short thickening at the distal end of the shaft. The basal part 
of each branch is uniformly thick, sparsely covered with microspines 
and slightly divergent outward. Toward the end, branches are 
thickened in a spherical knob-shaped manner. It is also densely 
covered with spines, large and distinct at the base, directed back- 
ward, and smaller toward the distal convexed surface. The shaft is 
generally simple, straight, 300/4 to 400/i long, and gradually attenu- 
ated toward the pointed and roughened end. 

Of the other kind of scopulae, two to four branches also project 
at the tip of the shaft; but they are different from the scopulae de- 
scribed above, as follows : The distal thickening of the shaft is very 
prominent, nearly spherical, and the two to four branched rays arise 
from its margin and diverge somewhat prominently outward. They 
are nearly cylindrical, measuring 30/i to 40/4 in length, somewhat thin 
at the base, and gradually thickened at the end. They terminate in 
a small spherical knoblike swelling densely covered with microspines 
which are larger at the base and directed backward. 

The onychasters are fairly numerous in the choanosome. They are 
slender rayed and rather small, 40/t to 70/4 in diameter. Each short 
principal bears two or three, sometimes four, terminals, which are 
widely divergent, quite straight, thickest at the base, and gradually 
thinned out toward the end. They are quite smooth on the surface. 
The tip carries two fine prongs. Unlike the claws in a true ony- 
chaster, these are generally directed obliquely forward and outward. 
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The small circular nodule from which the very short principals arise 
is not formed as in most cases, the onychasters merely intersecting 
at the center. 

Uncinates show the usual features common to members of the 
present genus. They measure 2.5 mm in length and Sn broad at the 
center. 

ETTRETE SCHMmTU F. E. Sdiolze 

Eurete sohmidtn P. E. Schulze, Eep. Voy. Challmger, vol. 21, p. 293, pi. 78, 
flg&. 1-6, 1887. 

Of E. schmidtii there are four nearly complete small colonies and 
single small fragments, which are somewhat macerated and injured 
at the extremities of the tubes. They were obtained from two sta- 
tions not far apart near the entrance to Enoura, Suruga Gulf 
(Table 13). 


Tabie 13 — Record of specimens of Eurete schmidtii 


Lot 

Collected at— 

Number and description 

A 

Station 5069, entrance to Enoura, Suruga Gulf, 131 
fathoms 

Two, nearly complete, small 

B 

Station 6070, entrance to Enoura, Suruga Gulf, 108 

Two, nearly complete, but macerated; 


fathoms 

one small fragment 


The outer configuration of our specimens closely resembles that of 
the type specimens. Unfortunately the basal portion supporting the 
entire colony, described for a Japanese specimen by F. E. Schulze in 
his Challenger report, is entirely absent here. On some of the 
specimens there were numerous small Actiniae irregularly scattered 
about as already recorded for the present and other species by 
other authors. 

Besides the common typical oxyhexaster of this species two other 
kinds of spicules are found intermingled with the former; the one 
is nearly similar to that occurring in the Challenger type, being 
somewhat different in the number of terminals and in the manner 
of their curvature. Of less frequent occurrence is the other kind 
of oxyhexaster of nearly the same size, which differs from the first 
in having a distinct central knob and widely divergent terminals, 
which are not curved outwardly at the ends. Of more frequent 
occurrence are the medium-sized oxyhexasters with simple principal 
rays of medium length, and with 2 to 3 outwardly bent or nearly 
straight medium-sized terminals, as in the type specimens. The ter- 
minal rays are usually twice as long as the principals of the same 
spicule. The oxyhexaster in question is entirely similar to that oc- 
curring in Periphragella elisae Marshall. {Challenger Een.. nl. 81. 
fig. 5.) 
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The 2 to 4 terminal barbs of the much more numerous scopulae are 
somewhat different from those of the type specimens. They are 
rather weakly developed at the base, but gradually increase in 
diameter at the middle and again decrease, being extremely attenu- 
ated toward the sharpened spinous end. 

EURETE IRREGULARIS, new species 
Plate 3, Figubb 4 

At Station 5030, two small sponges (cotypes, U.S.N.M. No. 22040) 
were taken. Owing to the fact that the microscleres had not been 
totally lost, the specimens are fairly well preserved. One of the 
bodies is an irregularly shaped tube 28 mm long with a greatest 
transverse diameter of 16 mm. The wall is about 3 mm thick, 
slightly thinning out above to an opening of the tube. The other 
sponge is also tubular in form but variously divided. There is no 
basal plate. In neither specimen is the upper end of the sponge 
preserved, and it may be seen that the axis is not dichotomously 
prolonged into branches, but remains single. Parts of the edge 
of cup may be flared out or may simply project toward one another. 

S'picuJMionr—Th^ dictyonal net forms a regular elongated quad- 
rangular honeycomb. The beams composing it are quite smooth and 
approximately of the same breadth (70jn to OOjw.) throughout the en- 
tire length. The rather slender processes, which become gradually 
attenuated toward the ends of the conically pointed beams, protrude 
from the dictyonal net toward the dermal and gastral surfaces. 

The dermalia are pentactins, which are commonly supplied with a 
bosslike rudiment of the distal sixth ray. The rays are rather strong, 
220jui to 250ju. in length (as measured from the center), especially 
the proximal, unpaired ray, which is twice as long as the para- 
tangentials, and 12fi in thickness at the base. Their surface is 
beset throughout with obsolete microspines growing more prominent 
toward the end and thinner toward the base of the rays and the 
central node. They taper perceptibly from the base toward the coni- 
cally pointed or rounded end. The paratangential cross is usually 
much more convex on the inward surface, which is due to the curva- 
ture of the rays themselves. 

The gastralia are also pentactins, resembling the dermalia. The 
rays are similar to those of the dermalia, except that the paratan- 
gentials are usually not so curved convexly, being nearly straight. 

Much more peculiar and worthy of interest are the onychasters 
scattered abundantly in the parenchyme. Their shape and size differ 
in different regions of the same individual. 

The onychasters themselves vary greatly in the length and the 
number of rays. The normal onychaster usually measures lOjx to SOjn 
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in axial length. The short principals are 12/jt. long and generally 
bear three widely divergent terminals, which are 24/* in length, 
nearly straight or slightly bent, and thickest at the base, thinning 
out to a very fine caliber toward the end. They are quite smooth on 
the surface. In the same spicule all the claws are similar in shape 
and of nearly equal size. 

Transitional forms connect them with the normal onychaster, and 
they all occur in the parenchyme. Sometimes all the principals are 
supplied with two, occasionally three, terminals, and at other times 
they are either hemihexactinic or quite hexactinic forms, showing an 
increase in diameter (65/* to 95/* in diameter) over normal forms. 
The tip of the terminal branches is without a trace of a disklike 
expansion but bears a whorl of two or three short and exceedingly 
fine prongs, directed obliquely backward. 

Scopulae are of one kind, forming delicate spicules 300/* to 350/* 
long in the entire length. They are arranged perpendicularly to the 
surface, forming a bundle around the proximal ray of dermal pen- 
tactins, their terminal branches protruding forward from the sponge 
wall. The shaft is generally simple, straight, 280^ to 300/* long, and 
gradually attenuated toward the conically pointed end. All the 
surfaces are quite smooth. The number and shape of the terminal 
branches are subject to considerable variation. They are slender, 
4 to 8 in number, 30/* to 45/* long, nearly the same breadth throughout, 
and quite smooth on the surface. They arise from a prominent 
thickening at the distal end of the shaft, which is provided with 
three or four weak protuberances on the surface, 8/* in breadth. They 
run nearly parallel or slightly divergent on the whole. The most 
characteristic feature of the spicule is the distal thickening of the 
shaft, which has several protuberances on the surface. 

A most peculiar feature of the species is the total absence of 
uncinates. I have searched particularly for them in all the prepara- 
tions, but I must confess that I am still in doubt regarding them. 

ETJRETE FARKEOPSIS Carter 

Eiiretc fatreophis Carter, Ann. Mag Nat. Ilist, ser. 4, vol. 19, p. 122, pi. 9, 
figs. 1-7, 1877. — F. B SoHunzE, Challenger Rep., vol 21, p. 295, pL 79, figs. 
5-8, 1887. 

A single small, almost completely preserved, specimen and several 
fragments of E. farreopsis were collected from two stations. (Table 
14.) The species resembles Pararete carteri in essential spiculations, 
except for the curved terminal branches of scopulae and for the 
much more delicate discohexaster. The specimens in question deviate 
from the type specimens as follows, but these variations are deemed 
too slight to warrant the establishment of a new species : 

118040—32 4 
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Tabuj 14 . — Record of specimens of Burete farreopsia 


Lot 

Collected at— 

Number and description 

A 

Station 4890, 10-^ miles SW. of Goto Islands, 136 fathoms 

Several fragments. 

One, nearly complete. 

B 

Station 4934, off Kagoshima Gulf, 103 fathoms - 




Of the scopulae the sharp brakelike bend of the terminal branches, 
which characterizes the spicules of the species, does not constantly 
occur, some scopulae being occasionally found with straight terminal 
branches, as in P. carteri. In addition to the common discohexaster 
like that in the typical species, another with widely divergent termi- 
nals is occasionally found scattered in the parenchyme as well as in 
the hypoderm. 

The greatest variations of the spicules of this sponge are to be 
found in the free hexactins, which are abundant in the parenchyme, 
but these variations in spiculation are correlated with the parts or 
regions of the sponge body where they enter into the formation 
of the dictyonal framework. 

Genus PERIPHRAG'ELLA Marshall, 1875 

PEKIPHBAGELLA EUSAE Marshall 

Periphragella elisae Mabshall, Zeit. Wiss. Zool., vol. 25, suppl., pp. 177-180, 
pi. 12, flg. B, 1875; Zeit. -Wiss. Zool., vol. 27, p. 123, 1876. 

A large nearly complete specimen, resembling in outer configura- 
tion the Ohallenffer specimen brought from Enoshima, Japan, by 
Doderlein, was obtained from a depth of 369 fathoms in Sagami Bay, 
near Jogashima (Station 5088). It has the form of a nearly 
straight cup, or funnel, 137 mm in length, and rises, with a round 
hollow stalk of 16 mm diameter, from an irregularly formed basal 
plate 40 mm broad, and gradually expands upward toward the round 
terminal opening, which is 40 mm in diameter. Most of the narrow 
tubular branches, which project externally from all the surface, are 
injured toward the ends of the tubes. 

The discohexaster in the parenchyme differs slightly from that of 
the type specimens in having broad, long principals. From these 
arise five or six short but strong terminals, which are half as long 
as the principal. Distally they are weakly bent outward, becoming 
perianthlike in shape. On the form of the discohexaster the P. elisae 
from Japanese waters, described by Schulze in the Challenger re- 
port, ought to be separated from the typical species, as it has long, 
slender, widely divergent terminals, nearly twice as long as the 
principals. 




ART. 12 


HEXAOTIKELLID SPONGES — OKADA 


51 


Family APHROCALLISTIDAE J. E. Gray, 1868 

Genus APHROCALLISTES J. E. Gray, 1858 
APHROCALLISTES BEATRIX ORIENTAUS Ijima 
Plate 4, Figure 1 

Aphrocallistes ’beatrist oHentaUs Ijima, Annot. Zool. Japon., vol. 9, pt. 2, pp. 

173-182, 1916. 

Many complete colonies and fragments that may be identified as 
A, h. orientalis Ijima were obtained from the several stations men- 
tioned in Table 14, all of which, except Station 5092, are close 
together. In these specimens I have found certain differences in 
spiculation from the type specimens. In specimens D, the macro- 
scleres and microscleres show a comparatively much more delicate 
form than those of the typical species. The distal ray of the dermal 
pinules, especially, is slender and is provided with weak lateral 
spines. Furthermore, the oxyhexasters also have much slenderer 
ternainals. In the parenchymal regions of these sponges I have 
occasionally found hexactins of variable sizes, which may be of some 
consequence in the formation of the dictyonal framework. 


Table 14. — Record, of specimens of Aphrocallistes beatrlx orientalis 


Specimens 

Collected at— 

Number and description 

A 

Station 4890, 10-12 miles SW. of Goto Islands, 135 fathoms.. 

Three, nearly complete; seven 
fragments 

B 

Station 4894, 10-12 miles SW, of Goto Islands, 05 fathoms 

Small macerated dry frag 
ments. 

C 

Station 4895, 10-12 miles SW. of Got6 Islands, 96 fathoms 

Two, macerated 

I) 

Station 4934, off Kagoshima Gulf, 153 fathoms __ _____ 

Two, macerated and mjured. 
Four, macerated and injured. 
One, macerated. 

B 

Station 4937, in Kagoshima Gulf, 68 fathoms 

E 

Station 5092, entrance of Uraga Channel, 70 fathoms 


Specimens A are fine and uninjured. The fully developed form 
is a tube gradually widening upward, with numerous radial glove- 
fingerlike swellings on the lateral walls. The axis of the entire tube, 
which may attain a length of 87 mm or more, as a rule has a slight 
curvature. The inferior extremity, which is firmly attached to the 
substratum, has the form of short peduncles, which are 5 mm to 7 
mm in breadth. The length of these diverticula, which always end 
in a small circular osculum, as measured on the outer end of the tube, 
is in most cases 9 mm, but gradually decreases in the middle and 
upper parts to a length varying from 3 mm to 5 mm. Very fre- 
quently much elongated diverticula occur here and there at a distance 
above the base. These are bent obliquely downward, occasionally 
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reacMng the firm substratum as if they were used for supporting 
the entire sponge. I have found many cases in which the diverticula 
are arranged in more or less longitudinal rows usually nine in num- 
ber, which in inferior parts of the entire tube are arranged in a 
cruciate manner. Above, this arrangement becomes indistinct and 
irregular. Where the upper terminal opening with its natural mar- 
gin is present and uninjured, it is closed by a transversely stretched 
narrow-meshed latticelike plate. The latter is somewhat concavoly 
incurved, or occasionally not curved, and united to the honeycomblike 
lateral wall. In a few cases this latticelike transverse partition occurs 
in the interior of the tube, as already reported by Schmidt and Mar- 
shall. I agree with Schulze’s opinion regarding its formation and 
significance, as mentioned in his GhdLlenger report. There is some 
doubt in regard^ to the onychaster of specimens described by other 
authors. In the specimens of the Ghalle'nger expedition, Schulze does 
not describe the onychaster, while in the specimen from Andamans in 
the Indian Ocean, he reports it for this species. On the other hand, 
the discoctaster was mentioned by him in the former specimen and 
not in the latter. At any rate the spicules in question are present in 
all the specimens before me. 

APHROCALUSTES INTERMEDIA, new specie® 

Three fairly large, macerated fragments and several well-pre- 
served fragments (cotypes, U.S.N.M. No. 22121) of this species were 
collected from two stations (Table 15). 

Table lo . — Record of specimens of AplirocaUistes intermedin 
Specimens Collected at— Number and description 

station 4S03, about southeast of Shunushir Island, Three, fairly large, nuceraleil frag- 
Kuriles, 229 fathoms. mente. 

Station 4801, about southeast of Shimu&hir Island, Several woll-iuesorved fragments, in- 
Eunles, 229 fathoms. eluding the sieve plate 


I have some doubt as to whether intermedia should be placed under 
AphrocalUstes or whether a distinct genus should be erected for it. 
The characters distinguishing it from AphrocalUstes are found in 
the presence of scopulae on the gastral regions and in the existence 
of a peculiar gastral oxyhexaster. The species is generically associ- 
ated with Aphroecdlistes rather than with GhoneJasma^ because it 
has diactins in the subgastral regions. 

Spiculation, — The dictyonal net forms a regular and nearly uni- 
form hexagonal honeycomb. The hexactinic dictyonalia are joined 
in a regular manner to form a net or latticework with nearly quad- 
rangular meshes. Slender, faintly tuberculous, short, cylindrical 
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processes protrude from the dermal and gastral surface. The beams 
composing the net are nearly smooth and measure 20[i to 40/* broad. 
The nodes are very slightly or not at all thickened, and are only 
sparsely covered with small tubercles. 

The dermalia are strong hexactins, with a free distal ray 180/* to 
200/1 long. They are terminally thickened in a club-shaped manner 
with stout spines, or thorns, of medium length, which diverge ob- 
liquely and are curved toward the end of the ray like the branches 
of a Lombardy poplar. The tangential rays are simple, straight, 
strongly tuberculous at the conically pointed ends, and much shorter 
than the distal ray, measuring 130/* to 150/* in length. The proximal 
ray is similar in shape but generally somewhat shorter. These hex- 
actins are arranged regularly in quadratic meshwork, formed by the 
paratangential rays of the spicule. 

The gastralia are stout, straight, occasionally slightly curved, 
somewhat flattened diactins, with a defined swelling at the center. 
Their ends are conically pointed or infrequently rounded and covered 
densely with small pointed tubercles. The spicule is always covered 
with such protuberances in its entire remaining length. The length 
of spicule varies considerably, measuring from 0.8 mm to 1.2 mm or 
more in length. The spicules are irregularly scattered on the gastral 
layer. 

Scopulae are nmnerous, arranged perpendicularly to the surface or 
scattered irregularly in the parenchyme and sometimes distributed 
perpendicularly to the wall of the incurrent canals. The four to six 
branches of the scopulae perpendicular to the surface of the sponge 
lie between the proximal rays of the dermal hexactins and do not 
reach the sponge surface, except the extremity of the proximal ray. 
Elsewhere in the sponge they have no definite arrangement. The 
shaft is generally simple, straight, 160/* to 210/* long, and gradually 
tapering toward the pointed end. It is always slightly rough on the 
surface except at the end, which is frequently smooth. The number 
and shape of the branches are subject to considerable variation. 
Usually four stout or slender diverging dermal branches are observed. 
They arise from a comparatively short thickening at the distal end 
of the shaft and extend upward toward the distal ends, being nearly 
parallel to one another. They are nearly cylindrical, slightly thick- 
ened in a knot-shaped manner at the distal end, and uniformly 
densely covered in their entire length with very minute spines 
directed obliquely backward. The terminal thickening is covered 
with similar but slightly stouter spines. 

The other kinds of scopulae occasionally found on both layers 
differ mainly in length from the one described above. They are 
about two or three times as long as the former scopulae, measuring 
340/* long in shaft and 80/* long in dermal branch. 
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Transitional scopnlar forms, connecting the smallest one to the 
largest, here described, are quite frequent. Scopulae with fewer than 
four branches are not found in intermedia. 

Uncinates, varying in length and thickness, quite frequently occur 
close to the dictyonal honeycomb. They are arranged perjicndicu- 
larly to the dermal and mostly obliquely to the gastral surfaces and 
usually reach only to the inner two-thirds of the whole thickness of 
the body wall. The outer half of the spicule, nearer the dermal sur- 
face, is always slightly thicker than the inner half, nearer the inner 
regions of the parenchyme. The inner half tapers quite gradually 
to the pointed end. The weak barbs around the shaft are not so 
numerous. 

Of the spicules irregularly scattered throughout the parenchyme, I 
will first describe those simple hexactins that measure liOfi to 160/* 
in axial length and seem to play so important a part in the growth 
of the dictyonal network. Their rays are fairly stout, straight, grad- 
ually tapered, bluntly pointed, and irregularly covered with small, 
more or less numerous tubercles. 

The peculiar oxyhexasters are scattered abundantly in the hypo- 
gastral regions and are not found in the parenchyme or in the der- 
mal regions. They measure 24/t to 28/t in diameter and have stout 
principals 3/i broad near the base, being somewhat thicker toward 
the distal end, from which numerous outwardly curved terminals 
arise. These terminals vary in number from 10 to 13 on each prin- 
cipal and are very short, about half as long as the principals. 

Much more peculiar and worthy of interest are the hexactins, 
hemihexactins, oxyhexasters, and onychasters, irregularly scattered 
in varying numbers through the parenchyme. They are subject to 
considerable variation; their shape and size vary in different regions 
of the same individual. They are frequently found in the same 
place intermixing with one another. Four kinds of intermediary 
parenchymalia, except the onychaster, are to be distinguished: 
Stout-rayed microxyhexactins, microhexactinic and microhomi- 
hexactinic forms, the rays of which show a tendency to bifurcation 
so that they pass into oxyhexasters. 

The regular oxyhexasters with six equal main rays, which arc 
nearly the same thickness as the terminals, form right angles with 
one another. They are terminally crowned with groups of 3 or 4 
nearly straight branch rays of uniform thickness, shape, number, and 
degree of divergence. The main rays, measuring 8/* at the base, 
are generally short. The spicules usually have a diameter of not 
more than 80/*. 

The microhexactins and hemihexactins have more or less the same 
features, measuring 80/* to 100/* in diameter. Their rays are strong 



ABT 12 HEXACTINELLID SPOITGES — OKADA 65 

and broad at the base, measuring 8/t, attenuating gradually toward 
the pointed ends. The surface is faintly rough. 

The more robust onychasters, measuring about 50^1. to 70 /a in diame- 
ter, are also found together with the spicules on the upper side, but 
more numerous in the subgastral or in the subdermal regions. All 
the rays are somewhat slender and inconspicuously roughened near 
the ends. The terminations of the branch rays bear a verticil of 
fine claws, usually four in number. These are perpendicular to the 
branch ray and slightly recurved. 

Small onychasters are present in the parenchyme layer, intermixed 
sparsely with larger onychasters. They are more abundant in the 
subgastral regions. They measure 30ft to 40ft in diameter and have 
two or four widely diverged terminals, the surface of which is quite 
smooth. 

In the compact, thickened regions of the sponge wall near the 
sieve plate, the dermal hexactins occur more densely than in other 
parts of the entire sponge body. The proximal ray of the hexactins 
is much longer, attaining a length of OSOft to TSOft, while the distal 
poplarlike ray is somewhat slenderer and shorter, measuring 160ft 
to 200fL in length. The tubercles of the proximal ray are very pro- 
nounced toward the end of the ray. In general, the distal poplar- 
like ray of the spicule is much broader and stouter, being much longer 
than that of the ordinal hexactins distributed in other regions of 
the sponge body. In the parenchyme of this region, the microscleres 
are rarely found ; especially lacking are the hexactinic and hemihex- 
actinic forms and the onychaster. 

The diactinic gastralia are thickly accumulated and irregularly 
distributed, being many times as thick as the ordinary ones of the 
subgastral regions, and measuring 0.8 mm to 1.7 mm thick. (It is 
somewhat interesting to note that a dictyonal framework is not 
found in the parenchyme of this region.) 

XJncinates, when they occur, are also found in fewer numbers. 
They penetrate vertically to the surface, nearly approaching the 
gastral surface. 

The peculiar oxyhexasters occurring on the gastral membrane are 
practically absent, and when they do occur they are sparsely scattered. 

The so-called latticelike plate of this species differs somewhat from 
that occurring in Aph^ocallistes heairix Gray in several particulars. 
The meshes are nearly circular, being 2.5 mm to 3.5 mm across; their 
beams are tolerably thick and composed of diactins, which are en- 
tirely similar to those occurring in the gastral membrane. Many 
previous authors, as Schmidt, Marshall, and Schulze, who discussed 
some points of distinction between the internal diaphragms and that 
of the terminal sieve plate in Aphrocallistes heatrix Gray, came vir- 
tually to the same conclusion regarding this point. In the present 
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specimen, the narrow-meshed terminal sieve plate is united all 
around to the thinner body wall and is not separated by several open- 
ings of new additional zooecial tubes, as in A'pKTOcdlisteB locagei P. 
Wright. 

APHROCALWSTES YATSUI, new species 
Plate 4, Figubes 2, 3 

A nearly complete specimen (holotype, U.S.N.M. No. 22108) of 
A. yatsui was collected from Station 4781 (near the western extrem- 
ity of the Aleutian Islands at 482 fathoms) . The body shows a some- 
what dorsoventrally compressed, cuplike form, gradually narrowed 
toward the stalklike basal regions, and expanded toward the nearly 
truncated oscular edges. The surface of the sponge is very porous, 
owing to the great numbers of large and small afferent canals, the 
outer ends of which are generally rounded and vary in size up to 
1 mm in diameter. Nearly all of them are large enough to be noted 
macroscopically. The surface has a very homogeneous appearance. 

It is generally difficult to trace the distinction between a dermal 
surface and a gastral surface in this sponge. On the ga&tral surface 
the larger and smaller efferent canals make their appearance, ar- 
ranged somewhat regularly and much more visible than on the dermal 
surface. The outer edges of the efferent canals are usually raised to 
a slight degree by the thickening of the gastral surface. 

Spkvhti(>ri.---ThQ arrangement of the constituent beams of the 
dictyonal framework has a certain regularity. Beams directed radi- 
ally to the surface of the sponge may be distinguished. Between 
these lie the connectives, which are frequently transverse, thus giving 
rise to rectangular meshes. The superficial ends of the radial beams 
form tapering spines of varying lengths, sometimes very short, fre- 
quently long, often slightly irregular, and as a rule thickly covered 
with microtubercles. The beams in general are sparsely covered with 
similar tubercles. Usually they are 80jLt thick. 

Slender, sharp, tuberculated spines generally project from the 
nodes of the skeletal reticulum, on the f i-ee surfaces and edges of the 
plate. Some of the very delicate connecting bars that extend be- 
tween the adjoining skeletal plates give the impression of having 
arisen through the fusion of such spines. 

The dermalia are exclusively hexactinic pinnies, so far as those 
of the body proper is concerned. The pinular ray as a whole 
is nearly spindle shaped, 160/. to 200/. long and 30/. to 50/. broad 
in the middle, which is about the broadest part. In this part, the 
obliquely upwardly directed, conical spines are closely distributed. 
The rhachis is smooth for a short distance at the base, which is 
about 12/. thick; its conically pointed outer end forms the tip of the 
pinular ray. The remaining five rays are somewhat slender, and 
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gradually taper toward the conically or bluntly pointed end. They 
are beset with small, generally erect prickles, on the end. The 
proximal ray though occasionally nearly as long as, is usually much 
shorter than the paratangentials of the same spicule, measuring 100/* 
in length. The paratangentials usually measure 160/x in length and 
when subequal to the proximal ray the latter will be found to meas- 
ure between 120/* and 140/* long. 

The gastralia include both pentactinic and diactinic forms. The 
diactins in most regions are much the more abundant, and the 
pentactins are scarcely anywhere more numerous than the diactins* 
In the pentactins, the distal ray is not represented by a boss; the 
tangential rays measure 120/* to 230/* in length. They have blunt 
or rounded tubercles on the distal end and are quite straight and not 
curved inwardly. The proximal ray as a rule is longer than the 
tangentials, about 200/* to 300/* long, is of about the same thickness 
as the tangentials, and tapers evenly to a point above, where it is 
prominently roughened. Elsewhere it is smooth or has a few scat- 
tered, weak, minute prickles. Nearly all the rays taper evenly 
toward the end, which is blunt or rounded. 

The diactins are stout, straight, varying in length from 200/* 
to 400/*, and gradually tapering toward the conically pointed ends. 
They are usually provided with two to eight defined swellings at 
the center, measuring 20/* in width, while the ray near the center 
measures 8/* in breadth. In some of the diactins, mostly those up 
to 450/* in length and 12/* broad, the distinct central knobs are not 
seen. These closely resemble those occurring commonly in other 
species of A'pKrocallistes. The roughness of the surface is commonly 
much more pronounced at the distal ends and sparsely scattered 
on the central loiobs and other parts. Occasionally variously 
developed, prominent microspines cover the entire surface. 

The uncinates show the usual shape, vary considerably in size, 
extend radially or obliquely, and are usually immersed in the sponge 
wall without penetrating it. 

The hexasters are of the discohexaster, tylohexaster, and hemi- 
discohexaster types, as well as of the stout peculiar oxyhexaster 
type. They are scantily or only fairly abundant, intermixed with 
one another. The discohexasters are most abundant in the par- 
enchyme, being nearly spherical, with a diameter of 30/* to 40/*. 
Each principal, which is not very short, bears a bunch of two to four 
or more terminals, which are smooth-surfaced, slightly thickened 
toward the outer end, and capped by a minute disk, which is 
divided into two or three clawlike teeth directed backward. 

Occasionally the hexactinic forms may be present in the par- 
enchyme. In hexactinic forms the axial length may reach 70/*, 
showing an increase in diameter over the normal form. The rays 
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taper considerably toward the end, which is supplied with two or 
three backwardly diverging, slender, short claws. Beside these 
forms, there is a microdiscohexaster, nearly resembling that com- 
monly occurring in the Acanthascinae and measuring 20 /a in diame- 
ter. They are scattered in the gastralia as well as in the paronchyine, 
though much more sparsely in the latter. In pai’cnchymal regions 
scattered large hexactins with slender rays are rather more numer- 
ous than in the subgastral regions. The axial length of the rays is 
120/a to 200/a; breadth at base, 6/a. All the six rays in the same 
fepicule in general are subequal, though in some cases the distal ray 
is somewhat shorter than the paratangential rays. Occasionally also 
the free proximal ray may be longer than the paratangentials. All 
the rays are gradually tapered to the sharply pointed end. The 
microtubercles may be slightly more pronounced on the distal ends 
than on any other, but in any case the differentiation is never carried 
out to any considerable degree. 

The stout oxyhexasters are present in the subdermal I'cgions in 
small numbers, being sparsely scattered. They measure mostly 75/a 
to 85/a in diameter and have remarkably thick, conic rays, measuring 
8/a on the base near the center of the spicules. The rays are usually 
divided into two terminals. Occasionally they are not divided, the 
principal being prolonged into one terminal ray. They arc nearly 
smooth over the entire surface. 

Scopulae fall into only one class, having four or six distal rays, 
measuring 35/a to 60/a long, being cylindrical and covered with 
sparse and minute tubercles, and terminating in very small round 
enlargements. The shaft at its upper end has a definitely circum- 
scribed enlargement on which the rays rest; tapering thence to the 
conically shaped point, above which it is sparsely roughened. Else- 
where it is nearly smooth. The shaft is 200/a to 250/a over all and 
4/a thick just below the upper enlargement. Scopulae occur only on 
the dermal surface, penetrating obliquely or horizontally to the 
sponge wall, close and nearly parallel to the proximal rays of the 
pinularlike hexactins. 

APHROCALLISTES ALEUTIANA, new species 

Several small colonies and fragments of A, aleutlana were col- 
lected from Station 4780 (near the western extremity of the Aleutian 
Islands). They are all nearly macerated or washed out, and can not 
be described in any great detail. 

Spiculation . — The dermalia are slender hexactins, with free distal 
rays 50/a to 60/a long, terminally sometimes thickened in a nearly 
circular pear-shaped manner. They are covered with short slender 
thorns, which diverge slightly obliquely, and are curved toward the 
end of the ray, showing a rounded or angularlike boss, which is 50/a 
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to 60ju, long. The tangential rays are simple, straight, prominently 
tuberculous at the weakly blunt or conically pointed ends, and twice 
or four times as long as the distal ray, measuring 130/a to 200/a in 
length. The proximal unpaired ray is nearly similar in shape and 
generally much longer than the paratangentials. 

The gastralia are stout, straight diactins with a more or less 
clearly defined swelling at the center, measuring 20jia in breadth. 
Their ends are conically pointed and are always covered more or less 
densely with small pointed tubercles. The spicule is usually very 
sparsely covered with such protuberances throughout its entire 
length. The length of these spicules varies considerably, from about 
1.2 mm to 1.5 mm or more. Besides this diactin in the gastral layer, 
there are frequently pinularlike hexactins, which are nearly similar 
to those of the dermalia. The presence of the latter spicule, the 
hexactin, is quite distinctive of the members of AphrocalUstes ; but 
aleutiana is seemingly more similar to Hexactinella than to Aphro^ 
callistes in dermal and gastral spiculations. 

The scopulae are numerous, are arranged horizontally to the sur- 
face, and are of two kinds. One is small, measuring 250/a to 800/a in 
length, and the other is larger, 400/a to 600/a long. In the larger type, 
the dermal branches usually number 4 or 5 and are uniformly 
bent outward in a club-shaped manner. The branches, which arise 
from a comparatively short thickening at the distal end of the shaft, 
measure 180/a to 150/a in length. They are nearly cylindrical, either 
of nearly uniform thickness throughout or basally slightly thin and 
terminally thickened in a knot-shaped manner at the distal end and 
uniformly and densely covered on the entire length with minute 
spines, directed obliquely backward. The shaft usually measures 
400/a in length, becoming gradually tapered toward the conically 
pointed end. In a small one, the terminal branches usually number 
four, running nearly parallel toward the thickened club-shaped ends. 
They are covered with small, slender, oblique spines, which are di- 
rected backward, the spines on the distal knot-shaped thickening 
being slightly stouter. The shaft is generally simple, straight, 200/a 
to 250/a long, and gradually tapered toward the pointed end. It is 
rough at the end, but for the remainder of its length is entirely 
smooth. The chief characters aside from the one just described in- 
clude the following : The distal thickening of the shaft is indistinct 
and the branches arising from the margin extend upward, being 
nearly parallel to each other, and uniformly thickened throughout 
toward the small club-shaped thickening. 

Uncinates, varying in length and thickness, are found close to the 
dictyonal honeycomb. They are arranged horizontally or obliquely 
to the surface and usually penetrate the whole thickness of the body 
wall. The outer half of the spicule, nearer to the dermal surface, is 
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always much thicker than the inner half, nearer the gastral surface, 
which is quite gradually attenuated to a pointed end. The spines 
are projected first in horizontal transverse directions and then are 
bent backward. 

Besides this distinct uncinate, there occasionally occurs a small 
uncinatelike spicule. It is usually SOO/a long. The distal end is some- 
what extended in a lobelike manner, measuring 25/^ in breadth and 
is then gradually tapered toward the conically pointed end, which 
is 8/x in breadth. The surface is roughened by densely distributed 
microtubercles at the end of the spicule but elsewhere is quite sparsely 
roughened by microtubercles. 

Of the spicules irregularly scattered throughout the parenchyme 
I have found only one kind of onychaster. It is 40ju. to 80ju. in diameter. 
From each short principal (6/t long as measured from the axial 
center) there arise two or three fairly thick, nearly straight, and 
strongly divergent terminals. The finely attenuated end of these 
bears a whorl of two or three fine backwardly arched minute claws. 
The surface of the terminals is sparsely covered all over wdth minute 
pointed microspines directed backward. 

The chief distinguishing characters of this species are: (1) The 
uncinate is very robust in form, with large, short barbs; (2) 
the small uncinate is distributed irregularly and is rarely found in 
the dermal layer; (3) microscleres usually consist of one kind of 
onychaster, measuring 40/x to 80ft in diameter and rarely of a normal 
oxyhexaster. 

The present species is somewhat allied to the members of the 
Aphrocallktes group but differs from them by the existence of the 
gastral hexactinic pinnies together with tlie diactins. 

INDETERMINABLE APHKOCALLISTES 

There is in the collection a fragmentary specimen, probably refer- 
able to Aphrocallistes. Since it is badly macerated, it can not be 
more fully determined. It was taken at Station 5090 (entrance to 
TJraga Strait between Jogashima and Okinose), and consisted of 
small fragments of a thin-walled skeletal tube. 

Tribe LYSSACINOSA Ijima, 1927 
Family LEUCOPSAGASIDAE Ijima, 1903 
Genus CHAUNOPLECTELLA Ijima, 1903 

CHAUNOPLECTELLA SPINIPERA Ijima 

Chmnoplectella spinifera Ijima, Jouni. Coll. Sol. Imp. Univ. Tokyo, vol, 18, 
art. 1, pp. 71-77, pi. 5, figs. 14r-17; pi. 6, figs. 1~8, 1903. 

I have discovered in the collection a fairly large colony tliat is 
unfortunately incomplete, lacking parts of the lateral wall. Though 
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it differs in some respects from the type, I am strongly inclined to 
refer it to C. spinifera. It comes from Sagami Bay (Station 5083), 
where it was taken at a depth of 622 fathoms. 

Although the sponge has come to maturity, I have, unfortunately, 
not found the spines on the paratangentials of the dermal oxypentac- 
tins, which constitute a characteristic feature of the species. As to 
the forms or varieties of discohexasters, I have also met with nearly 
the same forms as those occurring in the type specimens, but their 
dimensions seem to be different from those of the latter. Of the 
discohexasters, the commonest form, corresponding in outer appear- 
ance to that which Ijima (loc. cit. p. 76) called the first variety 
in the typical species, has somewhat larger dimensions, attaining 108/4 
in diameter. The second variety (loc cit. p. 75) in the typical species 
often appears and varies from 120fjL to 180ju. in diameter. In outer 
appearance it is to be considered as represented by two forms. One 
has a widely expanding bunch of terminals and is 160/4 to 180/4 in 
diameter, while the other forms somewhat slender terminals, grouped 
separately, narrow at the middle and outwardly expanding into tufts, 
usually measuring 140/4 in diameter. The largest variety, which 
Ijima called form c in the type specimens, appears occasionally. Its 
diameter falls short of the 230/4 of the type specimens, measuring 
only 210/4 in the present specimen. The fourth variety of disco- 
hexaster seems to be wanting here, but perhaps it is to be considered 
as represented by the much more delicate form that I have just 
mentioned above in the case of the second variety. The discohex- 
asters thus far indicated have specific features somewhat different 
from those of the type specimens. I identify the present specimen as 
Gliaunoplcctella spinifera^ regarding the spicular differences to be a 
matter of individual variation. 

Family EUPLECTELLIDAE (Gray) Ijima, 1903 
Subfamily Euplectellinae Ijima, 1903 
Genus EUPLECTELLA Ijima, 1903 

EUPLECTELLA OWENI Kerklots and Marshall 

Buplcoiella M. J. S. Schultze, Bin Beitrag zur Naturgesclii elate Uer Spongiea, 
Bonn, p. 39, 18G0 

Euplectella owmi Kerklots and Marshall, Arch. N^erland. Sci. Exact, et Nat., 
vol. 3, p. 435, 1868. — Marshall, Zeit Wiss Zool, vol. 25, suppl., p 189, 
figs, in pis., 1875; vol. 27, p. 128, 1876. — F. B. Schulze, Abh. kon. prenss. 
Akad, Wiss. Berlin, 1886, p. 38; Rep. Voy. Challenger ^ vol. 21, p 78, pi. 6, 
figs. 1, 2, 1887 ; Abh. kon. prenss. Akad. Wiss. Berlin, 1895, pp 29, 48 — 
Ijima, Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 15, p. 202, pi 6, figs. 1-10, 
1901. 

There are five specimens of E, oweni in the collection, which wore 
taken as indicated in Table 16, 
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TABtE W.—RecorA of specimens of Buplectella oweni 


Specimen 

Collected at— 

Number and description 

A 

Station 4876, eastern channel of Korea Strait, vicin- 

1, small, lacking parts of sieve- 


ity of Oki Islands, Japan Sea, 59 fathoms. 

plate and lower parts. 

B (1, 2, and 3)- 

Station 4878, eastern channel of Korea Strait, vicin- 
ity of Oki Islands, 69 fathoms. 

3, large, complete. 

C 

Station 4948, east of Hiuga Province, 65 fathoms.— 

1, small, complete. 


Specimen A is the smallest one in the collection. It measures 113 
mm in length, excluding sieve plate, ^ and the broadest part ^ (ledges 
included) is 24 mm in diameter. The compressed lower end of body 
measures 13 mm in diameter, and the part immediately below the 
sieve plate is about 8.5 mm in diameter. This specimen is rather 
delicate in form, with thin walls and inconspicuous parietal ledges, 
which frequently form irregular ribbonlike masses or protuberances. 
It somewhat differs from typical E. oweni in the presence of a 
lophocome, in the number of transverse and longitudinal beams 
relative to the size of entire stock, and in having weakly developed 
parietal ledges. Nevertheless, I think it advisable to identify this 
form with the present species. 

First, the lophocome (though somewhat different from that of 
E. marshaili in its dimensions) scarcely deserves to be considered a 
character of such systematic significance as to warrant establishing 
a new name. The lophocome may possibly exist in E. oweni, even 
though it has not yet been described in the hitherto Imown specimens. 

Secondly, the proportional number of transverse and longitudinal 
beams is not a constant character in these sponges, especially in 
young specimens, thus also losing its importance as a distinctive 
specific character. The numbers of transverse and longiiudinal 
beams in this specimen are as follows: Circular beams, ,52; longitudi- 
nal beams at upper end, 25; longitudinal beams at middle, 34; 
longitudinal beams at lower end, 19. 

The above-mentioned characters seem to indicate some relationship 
with E. marshoMi. The lophocome occurs quite rarely and singly. 
The diameter is 61 ^ 1 . The principal rays are 4 /* to 6 ja in length. 
The terminals are 22 ;i to 24/* long and exceedingly fine. They are 
pointed at the outer end and arise close together from all parts 
of the outer disk surface. The peripherally situated terminals in 
each tuft are slightly but distinctly flaring, so that the tuft may 
be said to be campanulate. 

1 The sieve plate is damaged and therefore is excluded in measuring the total length of 
the body. 

2 Breadth measured after restoring compressed body wall to a cylindrical form. 
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The dermal swordlike hexactin is somewhat larger than that in 
the typical species but is smaller than those of the specimens from 
other stations. The length of the hilt ray is 120/x to 160fi. The 
blade ray is generally more than three times as long, up to 650/a. 
Guard rays are somewhat shorter than the hilt ray, measuring 88ju 
to 145/1 in length. 

Specimens B (1, 2, and 3) are beautifully preserved. Measure- 
ments and numbers of transverse and longitudinal beams are given 
in Table 17. 

Tabm 17 . — Measurements and numbers of transverse and longitudinal beams of 
3 specimens (B, 1, S, and 3) of Buplectella owenl 





Body diameter 

1 

Diam- 

Number of beams 

specimen (B) 

Body 
length 1 

Diam- 
eter 
of sieve 
plate 

At 

broadest 
part 2 

At 

com- 

pressed 

lower 

end 

eter 

imme- 

diately 

below 

sieve 

plate 

Circular 

Longi- 

tudmal 

at 

upper 

end 

Longi- 

tudmal 

at 

middle 

Longi- 

tudmal 

1 at 
lower 
end 


Mm 

Mm 

Mm 

Mm 

Mm 





1 

220 

29 

36 

21 

34 

40 

24 

27 

19 

2 

210 

22 

40 

20 

20 

46 

23 ! 

33 

24 

3 

247 

32 

45 

28 

35 

40 

22 ! 

28 

23 


1 Exclusive of basal tuft. s Ledges included. 


In specimen B, 1, the diameter of the parietal pores is large, meas- 
uring 1.5 mm. The parietal ledges are prominently developed, 
being 5 mm high. The broadest part of the body is usually situated 
far below the middle of the entire stock. The wall of the body is 
thick, attaining 4 mm in the thickest part of the entire stock 
(excluding the height of parietal ledges). 

Spiculation , — It is a prominent fact that the blade ray of the 
dermal hexactin and the distal ray of the gastral pentactin are very 
long, compared with those of the specimens from Stations 4948 and 
4876. This character seems to indicate some relation to the thick- 
ness of the sponge body. The dermal hexactin has a very long blade 
ray, measuring from 0.8 mm to 2.1 mm in length, while the hilt 
ray and the guard ray are comparatively short, measuring 110/x, to 
187 fjL in length. 

I distinguish two forms of floricome, which I shall designate with 
the letters a and 6. They seem to represent different quantitative 
proportions and to show certain differences in the manner of distribu- 
tion within the sponge. Form a, the larger floricome, occurs com- 
monly and measures 80fx to lOO/x in diameter. It has 6 to 9 terminals 
(mostly 7) provided with 5 or 6 marginal teeth on the terminal 
plate. It is abundant, both subdermally and at the apex of the 
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dermal hilt rays. Form & is smaller than form a, measuring 68/i to 
80/ji. in diameter. The number of terminals in a perianth varies 
from 9 to 12. The marginal teeth of the terminal plate are 3 or 4 
in number and seem to occur frequently among the parcnchymalia 
or subgastralia of the basal parts of the entire stock. 

Osyhexasters occur abundantly both in the subdormal and sub- 
gastral layers, being more numerous within the former layer, and 
least numerous in the middle parts of the parenchymo layer. Each 
principal ray usually bears four or five, sometimes only two, diverg- 
ing terminals. The principals and terminals of the oxyhexaster of 
F. oweni are somewhat slenderer than in either F. imperiaVis or E, 
marshcHU, but observation of the specimens, which may be referable 
to E. oweni in this collection, shows that the principals are fre- 
quently thick or that they occasionally have small knoblike swellings. 
In general, the principals that are provided with four or five termi- 
nals seem thicker than those beset with only two or three terminals. 

The lophocome is probably absent. 

The thin and rather short diactins do not exist in the strands of the 
comitaUa which are provided with four tubercles at the center. 

The oscularia consist mainly of the common diactins, with either 
two oppositely or four cruciately disposed central knobs. Frequently 
they are intermingled with many more pentactins, tetractins, and 
stauractins. Generally speaking the diactins are commonly located 
near the edge of the oscular membrane, and the other forms stand 
outside or in among them in mode of occurrence. The state of the 
oscularia mentioned above nearly resembles that occurring in E. 
marshcHli. 

The sieve plate shows parenchymalia consisting mainly of 
tetractins and diactins. The latter seem to occur more abundantly 
among the parenchymalia than do the former. Frequently diactins, 
which are provided with one to four short tubercles at the center, 
occur among the parenchymalia. 

The small and large gastral pentactins are thinly beset with small 
prickles near their distal ends. Paratangential rays measure 100m 
to 160m long and 6m to 8m thick near the center. The distal ray meas- 
ures 440m to 528m length. Besides these pentactins, large tri- 
radiates and quadriradiates frequently occur. These arc also 
tuberculated at the ends of the rays. The former have a smooth, 
straight basal ray, ending in a small, distinctly tubercxdated pro- 
tuberance, measuring about tl5m long and 22m f^hick at the center. 
Paired rays are 45m long, strongly diverging, slightly curved inward, 
and also tuberculated at the ends. 

The basalia have a very broad, miter-shaped anchorhoad, measur- 
ing Y2m across from tip to tip of opposed teeth. The latter are weakly 
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developed, measuring 24/i to 28/i in length, and are four, sometimes 
six, in number. They differ somewhat from those of the other speci- 
mens in having a strongly rounded apex at the head; not pointed 
as a gothic arch as in the other specimens from same locality. 

In specimen B, 2, the diameter of the parietal pore is usually 1 
mm and seems not to exceed this size. The parietal ledges are 
prominently developed, frequently measuring 5 mm in height, espe- 
cially those of the oscular margin close to the outer margin of the 
sieve plate, wliich approach 6 mm in height. The wall of the body 
is also thick, as in specimen B, 1, measuring 4 mm at the middle of 
the body, and becoming gradually thinner toward the upper and 
lower ends, measuring 2.3 mm. 

Spiffidation . — The hexactin of the dermalia is not so large as that 
of specimen B, 1, usually having the blade ray 830/i to l,370/.i long. 
The paratangential rays are proportionally very short, measuring 
66/;t to 121ju, in length. 

Form h of the floricome in specimen B, 1, is probably not present 
in this specimen. The basalia do not differ from those of the type 
specimens, except in being slightly robuster and in having a per- 
ceptibly thicker shaft. The anchor teeth, of which there are five to 
eight in each head (usually six or seven) are strong and about 60/i 
long. The distance from tip to tip of any two oppositely situated 
anchor teeth is 80fi to 88^. The shaft is 24ja thick close to its origin 
from the head. 

Specimen B, 3, is the smallest specimen obtained from the same lo- 
cation. It does not have such prominent parietal ledges as specimens 
B, 1 and 2. They measure 2 to 3 mm in height, and have sharp edges. 

Spiculatton . — ^Among the basalia, thei’e is occasionally found a 
much .smaller form of anchor-toothed spicule than in the typical 
form. The apex of its head is rather pointed as in a Gothic arch. 
The anchor teeth vary in length from 12;u, to 24ju,, and their numbers 
are constantly 4. The distance from tip to tip of any two opposed 
anchor teeth is 32/^ to 56/*. The shaft close to the head is 8/i to 12/* 
thick. The spines on the shaft are not so conspicuous as those of the 
typical form and become more degenerate in number and length. 
Especially in the smallest one (basalia?), the spines are very short 
and are projected at wide intervals. These forms seem to be inter- 
mediate and probably grade over into the conunon anchor-toothed 
basalia and the pentactin basalia of these varieties. 

An abnormality, like that occurring in the specimen from station 
4948, is shown by three short tubercular spines projected sideways 
118040—32 5 
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from one of the anchor teeth near the apes of the head and another 
smaller protuberance near the end of a certain spine. 

Specimen C is beautifully preserved, and its sponge body is nearly 
straight, phalluslike, and quite similar to the outer configuration of 
various specimens obtained from the southern part of Japan (espe- 
cially to the specimen photographed on Plate 6, figure 1, of Ijima’s 
Contribution I) . 

Parietal ledges are present but not so prominently developed. 
They run irregularly in places, and may approach 1 mm in height. 
Their free edge is fairly even, frequently being either blunt or sharp. 
The niunbei's of beams are as foUov'S : Circular, 39 ; longitudinal at 
upper end, 31; longitudinal at ipiddle, 28; longitudinal at lower 
end, 23. 

Sfiaulation. — The osea of the oscular margin are prominent, being 
usually slightly curved compass-needlelike spicules with two very 
weak oppositely placed tubercles at their center and sharply pointed 
at both ends. They occur in tufts or projecting singly from the der- 
mal surface of the oscular margin and with the inner one-third to 
one-fourth of their length embedded in the oscular margin. They 
measure about 7l5/i to 780fi long and 8fi thick at their center. 

The osyhesaster is represented in greater numbers, as compared 
with the other specimens. It is especially abundant in the paren- 
chyme, differing from the specimens from Station 4878, which have 
fewer oxyhexasters among the parencyhmalia than in the subder- 
nialia and subgastralia. The same abnormality of the basalia occur- 
ring in the specimen from Station 4878 is also found in this specimen. 

Family EOSSELLIDAE (F. E. Schulze) Ijima, 1908 
Subfamily Rossellinae F. E. Schulze, 1897 
Genus CRATEROMORPHA J. E. Gray, 1872 

CSATEBOMORPHA MEYERI RUGOSA IJbna 

Crateroniorplia meiierl var. riigosa Ijiiii., .4.nnot. Zool. Japon., vol. 2, p. 49, 
1808. 

Crateromorplia meyeri rugosa Ijima, Joum. CoU. Sci. Imp. Univ. Tokyo, 
vol. 18, art. 7, pp. 71-74, pi. 4, figs. 10, 11, pi. 5, figs. 14, 15, 1904. 

Two large specimens of C. m. mgosa were trawled up from a 
depth of 103 fathoms off Kagoshima Gulf (Station 4936). Both 
are badly macerated. One, a large fragment, is probably all the 
body proper of a large sponge, and the other is a nearly complete 
colony with a distinct large stalk, which during preservation was 
broken from the body. The stalk expands somewhat abruptly 



ART, 12 


HEXACTHSTELLID SPOKGES — OKADA 


67 


at its upper end, is laterally compressed, and measures 22 mm by 
16 mm at the middle, and is nearly as long as the body, 76 mm. 
It is compact looking throughout, being entirely covered by a 
dense coating of dermal and hypodermal spicules, which seem to 
have fallen from the Sagami Sea specimens preserved in the Uni- 
versity of Tokyo. Internally it is traversed by a system of anas- 
tomosing excurrent canals. The conspicuous features of this sub- 
species mentioned by Ijima I have found also in these specimens. 
They show the irregularities of the external surface, which result 
from a pronounced thickening of the wall into protuberances in 
the lower part of the body, and occasionally numerous wrinMelike 
ridges in the general superior surface. But the agreement does 
not extend into the spiculation, since these specimens lack hexac- 
tins among the parenchymalia. In the first specimen, the breadth 
of the paratangential rays of the hypodermal pentactins is usually 
50 /a to 60/i at the base. They occasionally attain a thickness of 140/t, 
In most of the oxyhexasters, the ends of the terminals are some- 
what curved inward at the tip, and I have observed this feature 
in the preparations from the Sagami Sea specimens. (I have 
occasionally found the onychasterlike hexaster in the preparations 
of the latter. I consider the onychasterlike hexaster to be a varia- 
tion of the oxyhexaster with terminals curved at their ends because I 
have found a complete series of intergrading forms from one to the 
other.) 

A thorough examination of slide preparations revealed a single 
case of a smaller microdiscohexaster, which is nearly like that of 
the common form of this spicule included in the tissues of other 
rossellids. The occurrence of this solitary microdiscohexaster in 
the slide preparations I believe is due to the contamination of the 
sponges either in the dredge or by other species that may have been 
placed in the same bottle at the time of collection. I have observed 
the presence of this spicule with the same size and shape in prepara- 
tions of 0. meyeri from the Sagami Sea, in the tissues of the basal 
region of the entire stock. 

The second specimen that I refer to this species has essentially 
the same spiculation but with some points of deviation. Few of 
the terminals of the oxyhexaster show a curved end. This, however, 
I consider to be due to individual variation. The hypodermal pen- 
tactins are fewer in number and distributed sparsely and irregularly 
on the superior region of the entire stock. But among the dermalia 
of the stalk region, there are numerous short and robust-rayed 
spicules irregularly oriented. The paratangentials usually measure 
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but do not exceed 20/x to 200/* in length, and the proximal ray is 
lOOu to 120/i long. 


CRATEROMORPHA CORRUGATA Ijima 

C rater omorplia corrugata Ijima, Annot. Zool. Japon., vol. 2, p. 40, 1898; 
Joarn. Coll. Sci. Imp. Univ. Tokyo, vol. 18, art. 7, pp. 78-86, pi. 0, figs. 1-8, 
1904. 

A small fragment of 0. con^gafa was collected from a depth of 
131 fathoms at the entrance to Enoiira, Surnga Gulf (Station 5069), 

The peculiar structure described by Ijima for Scyphidium longi- 
spina can be plainly seen in the present specimen. It also has 
very delicate filaments, arranged irregularly, in brushlike bunches. 

Subfamily LANUGiNEtLiNAE F, E. Schulze, 1897 
Genus LANUGINELLA O. Schmidt, 1870 
LANUGINELLA PUPA 0. Schmidt 
Plate 5, Figure 2 

Lamginella pupa Schmidt, Grundziige einer Spongien-Fauna cles atlantisclion 
Gebietes, p. 13, pi. 2, figs. 1, 3, 1870.— Kent, Monthly Micr. Jouru,, vol. 4, 
p. 247, pi, 65, figs. 1-6, 1870. — Schulze, Abh. kon. preuss. Akatl. Wiss. 
Berlin, 1886, p. 47; Hep. Yoy. Challenger, vol. 21, p. 130, pi. 53, figs 3-5, 
1887 ; Sitz-ber. kon. preuss. Akad.. vol. 26, p. 548, 1897. — Ijii^ia, Zool. Jap., 
vol. 2, p. 44, 1898; Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 18, art. 7, pp. 3-16, 
pi. 1, figs. 1-13, 1904. 

There is a single specimen in the collection that may be identified 
as Z. pupa. It was collected from a depth of 153 fathoms in Kago- 
shima Gulf (Station 4934), and seems to be the largest of the species 
hitherto recorded. It is cup shaped in form, 51 mm in height, and 
35 mm in breadth at the widest part of the entire stock. It has also 
a short stalklike basal region measuring 8 mm in breadth at the 
middle. The dermal surface is quite smooth and not covered by a 
veil, as in the Sagami Sea specimens recorded by Ijima. 

^ Spioidation.—Toy^eLvd the stalklike base of specimens from the 
ksagami Sea the hypodermal lattice becomes unnoticeablc. In the 
present specimen it is irregularly distributed, and has somewhat 
stronger-rayed pentactins with a shorter proximal ray. The pen- 
Tactins of this specimen do not protrude through the dermal layer, 
so that the surface of their paratangentials is quite smooth. Occa- 
sionally there occur in the hypodermalia stronger and larger diac- 
tins, which measure 3.5 mm long and 100/* thick at the middle. In 

the stalklike basal region of the sponge they attain a length of about 
-0 mm. 

The parenchymal oxyhexactins supporting the skeleton of the 
wpon^e may attain larger dimensions; the axial length frequently 
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measures 3 mm; and the thickness of the rays reaches 60]w, near the 
central node. 

As described by Ijima, the discohexaster shows considerable vari- 
ations in both size and appearance in the same specimen. This con- 
dition is also found in the present specimen. In it I have discovered 
three forms of discohexasters, which are seen in the Tokyo University 
Faculty of Science specimen ISTo. 436 of this species, which was taken 
outside of Okinose in the Sagami Sea. The largest one, which 
measures 80/4 in diameter, has three terminals, similarly thickened 
throughout ; the intermediate one, which measures 60/4 in diameter, is 
provided with four to five terminals ; while the smallest one, 45/4 in 
diameter, has more numerous dehcate terminals, nearly resembling 
the so-called microdiscohexasters of certain other rossellids in ap- 
pearance. In general, the number of terminals varies with different 
sizes of rosette, the smaller the rosette the fewer the terminals are 
in number. 

Identical oxyhexactins, as well as canalaria and parenchj^malia, 
occur in great abundance. 

The strongiloplumicome of the present specimen usually measures 
60/4 in diameter and occurs abundantly in the subgastral region, as 
well as in the choanosome. 

Genus HYALASCUS Ijima, 1896 

HYALASCUS ATTENUATUS, new species 

Figxjbe 7 ; Plate 6, Figure 5 

This new species is represented by two specimens. In specimen A 
(holotype, U.S.N.M. No. 22044), the body shows a vaselike, or some- 
what barrellike, appearance. The height is 48 mm and the breadth 
45 min near the basal region (the attachment base is torn off, so that 
it can not be measured), and 40 mm above just under the oscular 
edge. The wall is moderately thick, 3 mm to 4 mm in the middle of 
the entire stock, and becomes gradually thinner toward the oscular 
margin. The osculum is comparatively large and circular, measur- 
ing 30 mm ill diameter. The diactinic prostalia are confined to the 
oscular edge and to the superior regions of the entire stock. The 
marginalia generally project straight upward to a length of 5 mm 
to 10 mm. 

Table 18. — Record of specimens of Hyalascus attenuatus 
Specimen Collected at— Number and description 


A. 

B. 


Station 4790, near Bering Islands, Bering Sea, 64 fathoms.. One, large, basal regions torn off. 
Station 4804, SE. of Shimushir Island, Kuriles, 229 fathoms. One, small, complete. 
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Specimen B i& barrellike in shape and measures only 30 mm in 
height, with a roundish osculum 10 mm in diameter. It was directly 
and firmly attached to stones with the basal surface. The wall is 
2 mm thick at the base and gradually becomes thinner toward the 
Oscular margin, which is 0.8 mm thick. 

SpiGtdation. — ^The following description applies to the first and 
larger specimen (A), unless otherwise indicated: 

The parenchymalia are aU slender diactins of variable thickness, 
measuring 10/u to 30/i broad and 1 imn to 2 mm long. Both ends of 



riGLRD 7 — atteniiatii^j new species a, Gaslral hexactm, X 177) -j^ , 

1), deimal btauractm, x 175+ c, hemihexactinic X 375, </, 

heaiiheMctmic owhesaster, X 373 e, lie\actinic uxjlic\astei, X 375, f, 
OAjhexastei X 375 

the diactins usually are conically pointed and beset with micro- 
tubercles on the surface. Sometimes each is spherically expanded, 
showing a moderately large knoblike swelling. The diactins occur 
either individually or are combined into long bundles. ^Besides this 
spicule, shorter and slenderer diactins, which are almost entirely 
smooth on the surface, freipiently occur in the parenchyme. Very 
strong and large diactins are only occasionally found among the 
foregoing. They are more commonly present in the lower regions of 
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the sponge body. The diactins measure 3 mm long and 170/t broad 
at the center. They are of nearly the same breadth throughout, but 
taper suddenly near the sharply pointed ends, which have the sur- 
face roughened. Except the ends, the entire surface is quite smooth 
and completely covered with numerous striations. Single sj>icules 
occur irregularly. 

The comitalia are only 12jn thick or sometimes less, showing as 
usual the same breadth for the greater part of their length. 

The prostal marginalia are long diactins of variable sizes, project- 
ing from the oscular edge and measuring 15 mm to 40 mm in length. 
They taper gradually toward the conically pointed ends, of which 
the distal one is smooth, while the proximal is rough. Further- 
more, the prostal marginalia project from the surface of the superior 
regions of the entire stock. Most of the hypodermalia are moder- 
ately large oxypentactins with smooth, tapering rays, except at the 
end. The straight, impaired proximal ray tapers strongly toward 
the sharply pointed and microtuberculated end and is 3 mm long. 
The paratangential rays are shorter or nearly the same length as the 
proximal i-ay, usually 1 mm to 1.5 mm. They are always either more 
or less curved or nearly straight, tapering gradually toward the 
conically pointed and sparsely tuberculated ends. These spicules 
may occur singly or grouped together. The paratangentials consti- 
tute the beams of the irregularly meshed hypodermal latticework. 

The dermalia are mostly stauractins and pentactins, occasionally 
hexactins. 

The pentactins are commonly supplied with a bosslike rudiment 
of the distal sixth ray. The paratangentials measure SOfi to lOOjn in 
length (measured from the center) and 8n in thickness at the base. 
The proximal rays are in general nearly as long as, or longer than, 
the paratangentials, measuring lOO/x to 200/t. They taper perceptibly 
from the base toward the conically pointed end. The surface is beset 
throughout with raicrospines, which grow considerably wealrer and 
thinner toward the base of rays and central node. In the stauractins 
(fig. T, h) the bosslike rudiment is usually not present. The axial 
rays are 190/t to 240^* in length and roughened all over. The micro- 
spines on the surface are more pronounced on the conically iiointed 
ends. In the hexactinic form, the proximally directed ray is not so 
long as in the gastral hexactins, and is nearly as long as the paratan- 
gentials of the same spicule. 

The gastralia (fig. 7, a) are all rough hexactins in which the free 
proximal ray is usually much longer than the other rays. In length 
the paratangentials measure 140/^ to 160;u,. The distal ray is fre- 
quenily shorter than, though occasionally as long as, the paratangen- 
tials. The proximal ray is 210^ to 280/i long and 12^i broad at base 
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of rays. All the rays taper gradually or strongly toward the sharply 
or conically pointed ends. Except at the base of the rays and on the 
central node, both of which parts are usually smooth or occasionally 
thinly microtuberculated, the surface of the rays is beset with numer- 
ous microspines similar to those on the dermalia. 

Oxyhexasters, represented by normal, hemihexactinic, and some- 
what less frequently by hexactinic, forms, are numerous in the 
choanosome and in the ectosome, as well as in the endosome. Nor- 
mally developed oxyhexasters (fig. 7, f) are present frequently in 
the ectosome and in the choanosome. In them the center is swollen 
to a globular node, and the principals are exceedingly short or fre- 
quently almost obsolete. Two or three slender terminals, which are 
about half as broad as the principals, are attached to each principal. 
They are apt to be broken off near the base, as the fragments are 
found in abundance in the soft parts. In diameter, or axial length, 
the normal oxyhexasters measure 120 /a to 140/1. The hexactinic forms 
(fig. 7, e) (axial length IGOjx) are rarely found and are for the most 
part appreciably larger than those of the hemihexactinic form. The 
terminals are moderately strong, on the average, about 10/a thick at 
the base and slightly rough. In the hemihexactinic form (fig. 7, d ) , 
1 to 3 of the 12 extremely short or almost entirely atrophied princi- 
pals each bear two diverging terminals. These are fairly strong and 
nearly straight. All the terminals of the oxyhexasters mentioned 
above are rough on the surface, and in those of the endosome the 
roughness of surface usually becomes more pronounced toward the 
base of the terminals, distinctly on account of reverted micro- 
tubercles. 

There is but one kind of microdiscohexaster. This is fairly com- 
mon near the gastral surface. It is probably not altogether lacking 
among the parenchymalia. It is rather small and is spherical in 
shape, with a diameter of 40/a to 45/a. The six principals are fairly 
long, about 14/a in length ; their outer ends are somewhat expanded, 
forming a clisklike expansion. There are usually 14 terminals ; fre- 
quently 10 to each principal. The terminal disks are rather small. 

As regards the spiculation of the smaller specimen (B) herein 
provisionally referred to H. attenuatus: 

Here the paratangentials of the hypodermal pentactins attain a 
maximum length of 0.85 mm to 1.4 mm, while the proximal unpaired 
ray may be 1.7 mm long and 25/a broad. They are shorter and de- 
cidedly slenderer than in the larger specimen; and further the 
paratangential is nearly straight to the ends which have an entirely 
smooth surface. 

Among the dermalia the pentactins occur infrequently and the 
hexactins very rarely, while they are fairly abundant in the larger 
specimen. 
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Oxyhexasters are represented by normal hemihexactinic and hexac- 
tinic forms. The first are abundant and exhibit a distinct knoblike 
center and very short principals. 

The distinct parenchymal diactins which become very much at- 
tenuated toward both ends seem not to be represented in the smaller 
specimen. Instead are found large diactins, which measure 5 mm to 
6 mm long and 85/i to 150/1 broad. 

The basidictyonal plate is not completely formed, being repre- 
sented by large individual or compound stauractins with ends bi- 
furcated or multifurcated, connecting with those of other approach- 
ing stauractins. The surface is nearly smooth, except near the ends, 
which have scattered microspines. 

Genus AULOSACCUS Ijima, 1896 

This genus was originally established by Ijima because it differs 
from Scyphidium and Rossella in having no pentactinic hypoder- 
malia, though otherwise it shows great affinity to both genera. If 
certain species of Aiilosaccus described by him were only provided 
with pentactinic hypodermalia, there would have been no hesitation 
in including it in Scyphidium at that time. But in the various 
specimens in the collection before me, I have always found a pentac- 
tinic hypodermalia. The spicule in question easily drops from the 
dermal surface of the sponge and is not observed in poorly preserved 
specimens. Although Ijima mentioned the absence of hypodermal 
pentactins as the most important character of the genus, I maintain 
that it may be regarded as distinct from the genera Rossella and 
Scyphidium in having the macrodiscohexaster as well as the hypo- 
dermal pentactin. 

AULOSACCUS FISSURATUS, new species 
Figure 8 

Both of the complete specimens are very similar in apiDearance, 
being large and vaselike in shape, attached by a somewhat narrowed 
base, and having at the broad upper end a largo circular osculum. 
The larger speciinen, which I make the type of the species (U.S.N.M. 
N'o. 22114), is nearly 175 mm long and 100 mm broad at the broadest 
part. The circular osculum measures 80 mm in diameter. 

Table 19. — Recoid of specimens of Aulosaccus fissuratus 


Specimen 

Collected at— 

Number and description 

A 

Station 4769, Bowers Bank, Bering Sea, 244 fathoms 

Several macerated fragments. 

B 

Station 4775, Bowers Bank, Bermg Sea, 584 fathoms 

One, large, complete 

C.._ 

Station 4781, near western extremity of Aleutian Islands, 

One, complete, about sanie 


482 fathoms. 

size as Specimen B. 
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Sfieulation . — ^Tlie parenchymalia are mainly diactins, which are 
as usual of varied dimensions, ranging from filamentous comitalia 
to principalia of 6 mm or more in length and 10;t in thickness in 
the middle. The larger diactins are oftener found in the deeper 



Figure S. — AuJosaccus fissuratus, new species : a, Gasrral hexactiu, x 200 ; h, 
hypodermal oxypentactin, x 200 ; c, dermal pentactin, x 200 ; il, dermal 
stanractin, x 200 ; e, scopula, x 400 ; f, macrodiscohexaster, X 400 ; g, oxy- 
hexaster, X 400 ; ft, oxyhoxaster, x 400 ; f, hemihexactinic oxyhexastor, x 200 ; 
hexactinic oxyhexaster, x 200 ; ft, microdiscohexaster, X 400 

parts of the body. They are bowlike and of nearly the same breadth 
throughout, with conically pointed and microtuberculated ends and 
without central swellings or knobs. The shorter and broader diactins, 
which are mostly isolated, are smooth at the center or, at most, with 
an annular swelling there; their ends are always roughened and 
rounded or conically pointed. 
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The hypodermalia are mainly large oxypentactins (fig. 8, 5) with 
rather strong rays, among which the diactinic forms are intermixed. 
The former spicules vary somewhat in size. The paratangentials 
may be 180^ to 1,320/^ or more long, and the straight unpaired 
proximal ray is always much longer than the paratangentials in 
the same spicule, measuring 490/a to 2,000/a in length. The rays at 
the base may attain a thickness^ of 70/a. The pointed ends of the rays 
usually are rough on the surface at a short distance from the end. 
Sometimes the surface is roughened all over, caused by their being 
densely covered with tiny microtubercles and lined with a few dis- 
tinct straight striations. These pentactinic hypodermalia occur sin- 
gly at the centers of the starlike texturings of the sponge surface. 
The radiating texture of the surface is formed by the paratangentials 
and by the slender diactins, described below, which help to suj)port 
the dermal layer. The diactins, which occur either singly or together 
with the paratangentials of the oxypentactins forming the small bun- 
dles, are distinguished by two forms. One, less frequently found, 
is the shorter and broader diactin and is smooth at the center ory 
at most, with an annular swelling ; its ends are always roughened and 
conically tapered or rounded to a point. 

The dermalia are slightly rough pentactins (fig. 8, c?), occasionally 
stauractins (fig. 8, d ) . The rays, measured from the center, average 
150/a long and 12/a thick. The unpaired ray is somewhat shorter, 
measuring 75/a to 145/a in length. If they taper outward, it is only 
slightly. The ends are rounded or conically pointed. Not infre- 
quently the pentactinic form, in which the unpaired ray is always 
directed proximad, shows an indication of the sixth distal ray in 
the form of a knob. The paratangential cross is usually straight 
and not convex. Seen from the surface, the delicate dermal lattice- 
work presents irregular meshes, though in places these tend to 
assume a regular quadrate arrangement. Near the oscular margin 
the latticework may be disturbed, forming a very irregular 
arrangement. 

The gastralia are rough hexactins (fig. 8, «) with six long and 
more sharply pointed rays. The paratangential ray is 165/a to 220/ji 
long; breadth at base, 20/a. All the six rays in the same spicule may 
occasionally be nearly uniform in length, though usually the distal 
ray is much shorter, measuring 120/a to 210/a, and the free proximal 
ray much longer, measuring 300/a to 340/a. The microtubercles are 
more pronounced on the distal parts of the six rays. They are 
sometimes entirely absent on the basal parts and on the central node 
of the rays. All the six rays are very gradually tapered distally 
and sharply pointed at the ends. Frequently the proximal ray (in 
the case of its ray measuring twice the length of the distal ray) is 
slightly curved laterally toward the proximal end. 
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Oxyhesasters of normal, hemihexactinic (fig. 8, i), and hexactinic 
(fig. 8. j) forms are found; the two latter most commonly in the 
choanosome and in the ectosome, as well as in the endosome. The 
normally developed oxyhexasters (fig. 8, g, h) are frequently met 
within the hypoderm and occasionally in the parenchyma layer. 
They measure 90/i to 150/i in diameter. From the slender and short 
principals arise the two slender terminals, moderately widely 
diverged. In the present species I have not seen the robuster larger 
oxyhexasters that occur in A. albatrossi, but I believe that some might 
have been discovered, had a more extensive search been made. Fre- 
quently, among the gastralia, the somewhat robuster oxyhexasters, 
mentioned above, are to be found. This oxyhexaster has the same 
dimensions, but it differs in having broader terminals and a dis- 
tinctly microtuberculated surface. The hemihexactinic and hexac- 
tinic forms, being quite similar to those of A. albatrossi, are not 
described. 

The macrodiscohexaster (fig. 8, f) is very much like that of A, 
albafroesi^ except that it is perceptibly smaller in diameter. It 
averages 4o0jii in diameter and is provided with a round central 
sphere measuring 40/^ to 4oyn in diameter. 

The microdiseohexaster (fig. 8, k) is of two forms. The larger 
one is rare in the dermal layer, while the smaller one is usually 
present in the choanosome and in the ectosome, as well as in the 
endosome. The former is essentially similar to the macrodiscohex- 
aster known to occur in A. mitsukwii, but has a somewhat shorter 
diameter. It measures 75/i tb 80/* and is fairly well supplied with 
terminals, which are generally straight and uniformily thick through- 
out their length. The terminal disks are small, and each is furnished 
with six or more minute marginal teeth. 

The smaller microdiseohexaster measures 32/* in diameter. I 
Lave found this form on the whole sparsely distributed in the ecto- 
some and in the endosome as well as in the choanosome, though 
exceedingly rare in the latter. The principals are slender and form 
a cross, measuring about S/t in axial length. The terminals number 
■^ix to eight and measure 12/* to 13/* in length. In the endosome, this 
microdiseohexaster usually attains a diameter of 36/* to 40/*. The 
terminals are also longer, measuring 16/* in length. 

I have always found the structure of the basidictyonal plate of 
this species to be thick. The beams of this plate are entirely smooth 
and look quite different from those of A. albatrossi, and the meshes 
are much longer than in the latter. 

Remarks . — The other smaller specimen is a vasehke form with a 
somewhat narrower inferior part of the body. The height and the 
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broadest part of the body are nearly the same as those of the type, 
but the osculum is somewhat oval in form, measuring 67 mm by 
45 mm. 

The species here described as new is unquestionably a very near 
relative of A. scJivhei Ijima and A. albatrossi, new species. It can 
scarcely be said to differ from these species so far as the categorical 
forms of the spicular elements are concerned ; but in the details of 
the characters I find in all individuals referred to it certain con- 
stant peculiarities that I think may be considered to be of sufficient 
specific value. 

AULOSACCUS FISSURATUS SHIMUSHIEENSIS, new subspecies 

A tolerably large fragment (holotype, U.S.N.M. No. 22046) 
was obtained from a depth of 229 fathoms southeast of Shimushir 
Island, Kuriles (Station 4803). 

Spiculaiion . — The hypodermalia and hypogastralia are pentdc- 
tins and diactins. The pentactiiiic forms appear frequently and are 
not so great in size. They are provided with paratangentials 130/a 
in length and with an unpaired proximal ray 680/a to 2,500/1 long. 
The surface of the rays is sparsely microtuberculated all over. The 
rays taper slightly ‘toward the rounded or conically pointed ends, 
the surface of which is not so prominently tubercled as that occur- 
ring in other members of the genus. The diactins are generally 20/a 
in breadth and are less than 180/i to 300/i in length. They taper very 
shghtly toward both conically pointed ends ; the surface is sparsely 
tubercled. The center of this spicule is frequently marked externally 
by a conspicuous swelling. 

The parenchymalia are all slender diactins in loose, feltlike ar- 
rangement or grouped together into moderately thickened bundles. 
The principalia may attain a length of 9 mm or more and a breadth 
of 45/1 at the middle; they taper gradually toward the rough and 
sharply pointed ends. 

The dermalia are predominantly stauractins in which the atro- 
phied fifth ray is frequently indicated by a gentle swelling on the 
distal side of the paratangential cross. The axial length measures 
170/1 to 200/1 and is 8/i to 12/i thick at the base. For the greater part 
of their length they maintain a nearly uniform thickness. Besides 
this form, occasionally they are represented by pentactinic forms. 
The paratangential rays, as measured from the spicular center, are 
75/1 to 100/1 long, and an unpaired proximal ray measures 92/i long 
and 5/1 broad at the base. The thickness of all the rays is nearly the 
same, but decreases very slightly toward the rounded tips. Their 
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surface is entirely rough, the roughness being uniformly distributed 
on the entire surface. 

The gastralia consist chiefly of rough hexactins. The paratan- 
gentials mostly measure 70/t long from the spicular center and 8 /a 
thick at the base. The distal ray is nearly as long as, or somewhat 
longer than, the paratangential of the same spicule, while the prox- 
imal ray is usually longer, 105/i to 120/a in length. The rays taper 
perceptibly toward the conically pointed end ; their entire surface is 
quite uniformly rough. 

The hexaster, the oxyhexaster, and hemiliexactinic forms are of 
frequent occurrence in all parts of the entire stock. Their axial 
length varies from 60/a to 80/a. The very thin and delicate terminals 
of the normal oxyhexaster are about l/t thick at the base and diverge 
widely; the principals are distinct and thick. The hemihexactinic 
form is robuster, measuring 100/a in diameter; and the terminals 
are stronger and the roughness is more pronounced. It occui-s mostly 
in the parenchyme, intermingled with the normal oxyhexaster and 
is more numerous than the latter. 

The macrodiscohexaster shows a sunlike appearance, nearly like 
that occurring in other members of this genus. It varies in diameter 
from 680/a to 850/a. The axis of the central sphere measures M/a, 

The niicrodiscohexaster shows two kinds ; the larger one is nearly 
similar to that occurring in A. mitsuTcurii Ijima and measures 80/a 
in diameter, with straight, strong terminals and with distinct prin- 
cipals 10/A long. The smaller one shows a delicate structure with 
a diameter of 40/a to 50/a, nearly the half of the former. It occurs 
chiefly in the dermal layer. 

Remarks . — Our new subspecies closely resembles i.. fissuratiis in 
general spiculation, but differs from it in having a larger macro- 
discohexaster and in the appearance of the microdiscohexaster. 

AULOSACCUS ALBATBOSSI. new species 
Figvbe 9 ; Plate 5, Figuee 3 

The larger, complete specimen A (holotype, U.S.N.M. No. 22111), 
upon which I base this description, is exquisitely vaselike, being 
broadest in the upper fourth of its length and gradually narrowing. 
The total length is 182 mm ; greatest breadth, about 120 mm. The 
oseulum is nearly circular, with a diameter of approximately 45 mm 
The wall in the middle of the entire body is 12 mm thick; in the 
oscular margin, 2 mm. The greater part of the dermal skeleton has 
fallen off. Where it is preserved it shows a delicate dermal layer, of 
which the latticework is perceptible with the naked eye. The par- 
enchymal mass, exposed to the eye on the ouside, presents as the re- 
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dermal stauractin, x 200 ; gastral hexactin, X 200 ; gastral hexactin, X 200 ; 
g, amall gastral hexactiu, X 200 ; h, dermal diactia, X 200 ; i, small oxyhexaster, 
X 250,’ small oxyhexaster, X 320; hj hemihexactinic oxyhexaster, X 320; I, large 
oxyhexaster, x 320 ; microdiscohexaster, X 320 ; n, larger microdiscohexaster, 
X 320 

suit of abrasion a curly appearance. The gastral surface is well 
preserved. It is lined all over with a continuous layer of the deli- 
cate endosomal skeleton. 

Table 20. — Record of specimens of Aulosaccas albatrossi 


Specimen 

Collected at— 

Number and description 

A 

Station 4797, near Pfitropavlovsk, fi82 fathoms 

One, large, complete. 

One, small, represented by 
large pieces broken from 
superior region. 

B 





Sptculation . — The hypodermalia are pentactins (fig. 9, ( 2 , &) and 
diactins. The former show essentially the same character and ar- 
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rangement as in J.. fissuratus. In general they occur singly and 
not in groups, the manner of arrangement being typically as de- 
scribed below. The starlike texture of the sponge surface is mainly 
formed by this pentactin, situated centrally with the diactins run- 
ning along its paratangentials and entering with them into the sup- 
port of the dermal layer. The pentactins are comparatively large, 
with rather strong rays. They are infrequently supplied with a boss- 
like rudiment of the distal ray, the end of which is strongly beset 
with sharply pointed microspines. The paratangentials may be I8O/1 
to 1,045/Jt long and the unpaired proximal ray 500/4 to l,700/x long. 
The rays at the base may attain a thickness of 45/4. The conically 
pointed ends usually show a tuberculated surface. The diactins are 
generally 20/4 to 30/4 in breadth at the center and less than 31/^ mm in 
length. They quite agree in appearance with the similarly sized 
hypogastralia, except for the fact that the spicular center is often, 
but not always, externally marked by an inconspicuous annular 
swelling. 

The parenchymalia are all slenderer and longer diactins than those 
of the hypodermal and hypogastral layers. They are usually 
grouped together into curled, ill-deJGbaed bundles. The principalia 
may attain a length of 3 mm or more and a breadth of 30/4 at the 
middle ; they are of nearly the same breadth throughout and smooth 
on the surface except for the conical, tuberculated ends. 

The dermalia are nearly the same as those of A. fissuratus. They 
are predominantly pentactins and occasionally stauractins. The 
rays of the pentactins (fig. 9, <?), as measured from the spicular 
center, are IIO/4 to 165/4 long and 8/4 to 12/4 broad at the base. Their 
surface is completely rough, the roughness being most pronounced 
near the conically pointed end. They are also commonly furnished 
with a bosslike rudiment of the distal ray. Stauractins (fig. 9, d) 
are only slightly rough all over. Their axial length is from 280/4 
to 450/4. The rays taper perceptibly toward the rounded or coni- 
cally pointed tip and are ahnost uniformly thick ; at the middle they 
are 8/4 to 12/4 thick. The meshes of the dermal latticework, which 
may be composed of pentactins and stauractins, are fairly regularly 
quadrate, averaging 143/4 in length of sides. Seen under the micro- 
scope the dermal latticework is not regularly meshed throughout, es- 
pecially on the dermal membrane of the oscular margin. 

The gastralia are predominantly rough hexactins (fig. 9, 6, /). 
The paratangentials usually measure 155/i to 190/4 in length and 
15/4 to 18/4 in thickness at the base. The distal ray is nearly as long 
as, or somewhat shorter than, the paratangential in the same spicule, 
while the proximal ray is generally much longer; it may be 330/4 
in length. Sometimes in the same spicule these rays are subequal, 
but often there is a liigh degree of variation in the length of the 
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distal or proximal ray. The rays are nearly uniformly broad 
through their length toward the conically pointed and microtuber- 
culated end. These hexactins, being single or two or three in a 
group, also form a regular quadrate latticework, the length of 
which is nearly the same as those of the dermal layers or llOfi to 
145/x. Besides these large hexactins, there occasionally occur small 
and delicate hexactins (fig. 9, g ) , which may be younger or not fully 
developed, with lengthened paratangentials, SO/x; distal ray, 75ju; 
and proximal ray, 90/a. 

In this specimen I have occasionally found paratangentially 
disposed, diactinic dermalia (fig. 9, h) and diactinic gastralia. The 
manner of their occurrence in company with the stauractinic or 
pentactinic form in the ectosome and with the hexactins in the 
endosome leaves no doubt as to the legitimacy of considering them 
to be dermalia and gastralia. They seem to be linked to the hypo- 
dermalia and the hypogastralia by means of intermediate forms. 
Their presence in the species seems to be nearly constant. 

Of the hexasters, the oxyhexaster (fig. 9, i, A) is of frequent 
occurrence in the endosome and the ectosome, as well as in the 
choanosome. The oxyhexaster exhibits the normal oxyhexaster as 
well as heniihexactinic and hexactinic forms. The normal oxyhex- 
asters may be distinguished as of two kinds, the smaller one (fig. 9, 
?, j) is usually present in the ectosome and in the endosome of the 
superior region of the entire stock, while the larger one (fig. 9, A*) 
seems to occur in the parenchyme of the inferior basal regions. 
They differ in respect to both size and general appearance. The 
former is comparatively small and of a delicate appearance, with a 
diameter of 120/a to 130/a. Erom each exceedingly short and slender 
principal arise two or three tliin, straight terminals, the surface of 
which is rather sparsely tuberculated. The latter oxyhexaster is 
larger, with much stronger terminals, measuring 76/a in length. 
The principals are usually fairly long and broad, 8/a at the base. 
The number of terminals to a princii^al is usually two or three. The 
diameter is 150/a to 160/a. Its entire surface is strongly tuberculated. 

Hemihexactinic and hexactinic forms (fig. 9, h) are of frequent 
occurrence. In shape and size they quite agree with those of A. 
schul^eL 

The macrodiscohexaster in this species is somewhat smaller than 
that of A, schulzei^ usually measuring 250/a to 650/a in diameter, 
about half that of the latter species. The central sphere measures 
35/a to 48/a in diameter. The terminals are delicate, slender, rodlike, 
and quite smooth-surfaced. The terminal disk is somewhat con- 
ically convex on the outer side. The margin shows a row of num- 
erous small teeth. This spicule occurs usually in the liypoderm and 
in the dermal membrane, as well as occasionally in the parenchyme- 
118040—32 6 
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Microdiscohexasters (fig. 9, m, n) are of two kinds, namely, the 
larger, which usually occurs in the hypodermal region, and the 
smaller, which is found commonly everywhere, in the endosome, 
ectosome, and choanosome. The larger one measures 60fx to 56/x in 
diameter and is frequently somewhat better supplied with terminals 
(8 to 12) than the smaller. Terminals measure 16/t to 20/a long, 
are generally slightly curved inward distally, and are nearly uni- 
formly thick throughout. The terminal disks are small and are 
furnished with minute marginal teeth. The principals are jier- 
ceptibly broad and form a cross IOjjl to 12ju. in axial length. The 
common, smaller microdiscohexaster is comparatively small, meas- 
uring 32/>t to in diameter. It is a very delicate form and usually 
occurs everywhere, except on the ectodermal region. In some places 
in the basal region of the entire stock it is more abundant than 
elsewhere. The principals are slender and form a cross 8 /a to lO/x 
in axial length. Their outer end shows a disklike expansion from 
which slender terminals arise, 12/m to 16/a in length. 

I have always found the basidictyonal plate to be fairly thick 
and very uneven. The irregularly contoured beams are sparsely 
microtubercled. The meshes are very small and roundish, oval, or 
irregular in shape. 

AULOSACCUS SCHULZEI Ijima 

Aidosaccus scliuhei Ijima, Zool. Anz., 1880. p. 252; Annot. Zool. Japon., vol. 2, 
p. 51, 1898; Journ. Sci. Coll. Imp. Univ. Tokyo, vol. 18, art. 7, pp. 110-117, 
pL 8, figs. 26-28, pi. 9, figs. 1-12, 1904. 

A single fairly large specimen of A, schulzei was collected south- 
east of Shimushir Island, Kuriles, at a depth of 229 fathoms (Sta- 
tion 4803). It is exquisitely vasiform, and 87 nun broad at the 
lower end. The greatest breadth is about 57 mm. Above the broad- 
est part of the body the wall curves in more or less to terminate in 
the thin oscular margin, which in this specimen is much injured. 
The osculum is irregularly circular, with a diameter of approxi- 
mately 34 mm. The thickness of the wall in the middle of the upper 
half of the sponge is 5 mm ; in the middle of the lower half, about 
18 nun. The greater pai*t of the dermal skeleton has fallen off ; the 
parenchymal mass exjiosed by abrasion presents a curly appearance. 
The gastral surface is quite well preserved, but most of the delicate 
endosomal skeleton has also fallen off. 

The normal oxyhexaster. which is absent in the type specimens, 
appears intermingled with the hemihexactinic and hexactinic forms. 
It measures 135/a in diameter and its center is swollen to form a 
globular node. The terminals, generally two or occasionally three 
in number, arising from each principal are slender and rough. 
They seem to be rather brittle near the base, as their fragments are 
found in abundance in the soft parts. 
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The gastral hexactins, though somewhat shorter, are much more 
robust than those of the type specimens, measuring mostly 12ix to 
16 /x. broad at the base. The roughness of the surface, caused by the 
existence of microspines, is also much more pronounced. 

Eemarlcs , — ^The present species somewhat resembles ,^1. fissumtus 
shiiyiushirensis from the same station in the essential characters of 
spiculation; but differs from it by the entire absence of the larger 
microdiscohexaster and by the structure of the normal oxyhexaster, 
which has the central knob well developed in the present species, 
while absent in the latter. 

AULOSACCUS TUBERCULATUS, new species 
Figtjbe 10 

This species is represented by three fragments (cotypes, U.S.N.M. 
No. 22122), which may belong to the upper portion of the same 
sponge (two fragments preserved in the same bottle are larger than 



Figure 10. — Aulosaccus tuhaculatv^ new species a. Dermal hexactin, X 250; t, 
gastral hexactin, X 250 ; Cj hexactinic form, X 500 ; dy hemihexactinic iorm, X 300 ; 
c, hemihexactinic form, X 500 ; f, macrodiscohexastcr, x 500 ; g, miciodiscohexaster, 

X 500 

the third in anothei- bottle) . They wei’e all obtained from a depth 
of 244 fathoms, off Bowers Bank, Bering Sea (Station 4769). The 
greater part of the dermal delicate latticework has fallen off, some 
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remaining near the marginal parts of the osculum. The incuri'ent 
apertures vary considerably in size, measuring 1 mm to 5 mm in 
diameter, and sparsely scattered with small and large ones inter- 
mingling. The escurrent ones are like the former in size and shape. 
The wall is about 9 mm thick in the middle, becoming gradually 
thinner toward the oscular margin, where it measures 1 mm. 

Sficulation . — ^The parenchymalia are mainly slender diactins of 
widely varying sizes, reaching 7 mm in length and 20/* in thickness 
at the middle. They are sparsely distributed and are infrequently 
present singly or forming small bundles. The gradually tapering 
rays are provided with microspines at the end. The slenderer par- 
enchymalia present no features worthy of special mention. 

The hypodermalia and hypogastralia are predominantly diactins, 
which are much stronger and longer than those of the parenchyme, 
measuring 6 mm m length and 80/i to 50^i in thickness at the center. 
These spicules usually occur singly, rarely forming bundles, and are 
more densely distributed than in the parenchyme layer. They are 
nearly the same breadth throughout, with conically pointed, occa- 
sionally distinctly circular, expanded ends, the surface of which is 
usually microspined. Comitalia are slender diactins, smooth, but 
with roughened conically pointe'd ends. The length may reach 8 
mm or more and the thickness at the middle 12/4. 

The dermalia are rather thick-rayed pentactins, the paratangen- 
tial rays of which are strongly arched on the dermal plane. Occa- 
sionally hexactins (fig. 10. a ) , stauractins, and tauractins are found- 
In the pentactins, the paratangential, as measured from the central 
point, is 90/4 to 100/4 long; the thickness at the base averages 12/i. 
The rays are very slightly narrowed outward ; the tip is rounded or 
somewhat conically pointed. Their surface is thickly beset all over 
with well-developed, erect, and conical, or tubercular, prickles, which 
constitute one of the most striking characteristics of the species, as 
it does of J.. mitmlcurii. The hexactins and stauractins need no 
special mention. The quadrate meshes formed by apposed rays of 
the dermalia measure 100/4 to 120/4 in length of sides. 

The gastralia are prominently stronger and larger hexactins 
(fig. 10, h) than those of the dermal layer, and are rarely pentactins. 
The rays are somewhat tapering toward the ends; the prickles on 
the surface are not so strongly and conspicuously developed as those 
of the dermalia. The proximal ray is the longest of the rays, meas- 
uring 120/4 to 210/4 in length while the distal ray measures 112/4 to 
128/4. The paratangentials are nearly straight and measure 108/4 
to 132/4 ; the thickness at the base averages 10/4. The quadrate masho-g 
formed by the paratangentials of the gastralia usually measure 120/4. 
in length of sides. 



ABT 12 


HEXACTINELLID SPONGES — OKADA 


85 


The pentactins are much like those in the dermal layer, but the 
prickles over their surface are not so prominently developed. They 
rarely occur in this layer. The prominent sixth ray knob is usually 
found in these spicules, though absent in the dermal pentactins. 

The oxyhexaster consists of normally developed oxyhexaster, hemi- 
hexactinic (fig. 10, J, e), and hexactinic (fig. 10, o) forms. The 
former oxyhexasters ai'e not so numerous. They occasionally occur 
in the ectosome and in the endosome, and far more rarely in the 
parenchyme. They measure 108/jt in diameter. From each ex- 
ceedingly short principal, there diverge usually two, thin, often 
slightly strong, obsoletely rough-surfaced, and nearly straight ter- 
minals. Frequently the last two forms are found throughout the 
sponge, being especially abundant in the choanosome. No special 
mention is made of the hemihexactinic and hexactinic forms. Gen- 
erally speaking, the central nodes of these spicules are distinct, and 
the surface of all the rays is rough. 

The macrodiscohexaster (fig. 10, /) is somewhat smaller than that 
of A. miUulmrli^ is nearly spherical in shape, and measures 90/x in 
diameter. It is not so well supplied with terminals; these are very 
thin and generally not straight. No more than five terminals arise, 
not in a circle but promiscuously from the disklike expansion of 
each very short broad principal. The terminal disks are very small 
and are furnished with three or four sharply pointed claws. This 
macrodiscohexaster is found chiefly in the dermal and gastral layers, 
and frequently quite abundantly in the choanosome. 

The microdiscohexaster (fig. 10, <7) is small, only 28 /a in diameter, 
and spherical in shape. I have found it fairly numerous in the 
gastral and dermal membranes, but in the parenchyme it is exceed- 
ingly rare. 

AULOSACCUS SOLASTER, new species 
Figubb 11 

This species it. represented in the collection by a large fragment 
(holotype, U.S.N.M. No. 22109) that seems to be the superior iiart of 
an entire stock. It was obtained southeast of Shiniushir Island, 
Kuriles, at a depth of 229 fathoms (Station 4804). The osculum 
may attain 140 mm in size. The body wall is very thick, measuiing 
30 mm at the inferior region, and becomes thinner toward the oscular 
margin. It has a yellowish- white color in alcohol. 

SpiGulation. — The parenchymalia are all slender diactins of varia- 
ble thickness. Their ends are usually beset with microtubercles and 
are mostly conically^ rounded. The diactins occur either singly or 
combined into long thieadlike bundles. In the latter case, they are 
curled strongly among the parenchymalia, commonly about 1.5 mm 
thick. These diactins are long, attaining a length of 4.25 mm to 
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6 mni or more, and are nearly uniformly broad throughout the entire 
length, measuring 8/^ to 20/t at the center. 

The hypodermalia and hypogastraha are mainly diactins; pent- 
actins are not found. These hypogastral diactins are broader but 
shorter than those of the hypoderm. They measure 16/t to 40/x 
thick at the center and attain a length of 1.37 mm to 2 mm. Some- 
times their spicular center shows a gentle annular swelling. 



Figure 11 — Aulosaccus soJa^it), ue^ t^peues a, Deimal hexaclins , c, gastial hexactm; 
d, liemiliesactimc toim, e, hevactiaic foim, fj liemihtxactinic toim, g, li, small lu^vac 
time foim i, 3, oxjlicvaster , /, microdiscohcvaslei , Ij matiodi&cohtvistei All a 


The dermalia are all hesactins (fig. 11, ff, h) in which the proximal 
ray is always longer than any of the other rays. They are of two 
forms, one being occasionally intermingled with the others. In the 
first kind, the length of the paratangentials is lOO^i to 132/n ; distal ray 
is as long as the paratangentials or somewhat longer; length of 
proximal ray, 121/i to 154/1, ; breadth at base of rays, 20fi. The length 
of paratangentials in the smaller one is 68/i to T3/i; the distal lay is 
also as long as the paratangentials or somewhat longer; length of 
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proximal ray, 75/x to 80/jl. All the rays taper very perceptibly to- 
ward the conically pointed ends. Their surface throughout is beset 
with conical, erect, or nearly erect microspines, which are sometimes 
absent on the base of the rays and on the central node. Both of these 
parts are smooth. The microspines on all rays are strongly directed 
toward their ends. The meshes of the latticework for the greater 
part appear quadrate, measuring 110/a to 143/a in length of sides. 

The gastralia are also hexactins (fig. 11, c), of nearly the same 
shape as those of the dermal layer, but on the whole much larger. 
The length of the rays, as measured from the spicular center, is 
usually 155/a to 180/a. The six rays are nearly the same length, 
but often the distal ray is shorter than the others, measuring 120/a 
to 165/a in length. Except at the base of the rays and on the central 
node, both of which parts are generally smooth, the surface is also 
beset with numerous microspines similar to or somewhat more weakly 
developed than those on the dermalia. Stauractins are rough near 
the ends and either nearlj^ plane or slightly arched. They are of 
rare occurrence among the gastralia. The rays, jperceiDtibly taper- 
ing toward the rounded tip, are nearly all uniformly thick, though 
sometimes slightly swollen at the center. 

Oxyhexasters are commonly represented by hexactinic forms, and 
somewhat less frequently by hemihexactinic and normal forms. The 
former two are abundantly present in the hypodermal, hypogastral, 
and parenchymal layers, especially the hexactinic form, which is 
much commoner everywhere. Two forms of normally developed 
oxyhexasters are occasionally found in the endosome and in the 
choanosome. In the endosome, the delicate oxyhexasters (fig. 11, ?) 
are rarely intermingled with common robuster forms. These robuster 
normal oxjdiexasters (fig. 11, j) measure 90/a to 110/a in diameter. 
Two to four stouter terminals with slightly rough surface, measur- 
ing 52/a in length and widely diverged, are attached to the broad prin- 
cipals which measure G/a in breadth. Hexactinic forms (fig. 11, c) 
are very abundant throughout. They have six broad, strong rays, 
45/a to CO/A long, which taper strongly toward the sharply pointed 
end, measuring 4/a to 8/a at the base. The entire surface is slightly 
rough and tuberculated, except at the base. Besides this form much 
smaller hexactinic forms (fig. 11, Ji) with the surface entirely 
smooth, occasionally occur, in all probability a partly developed, or 
younger, form. The hemihexactinic form (fig. 11, f) may be 
present together with the hexactinic form. They show nearly the 
same features, with big rays, as those occurring in other members 
of the genus, measuring 90/a to 100/a in diameter. 

The macrodiscohexaster (fig. 11, 1) shows a regularly spherical 
form, measuring 230/a to 320/a in diameter. From a central sphere 
55/a to 75/a across, there arise numerous straight, smooth-surfaced 
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terminals, radiating uniformly in all directions. They have a minute 
terminal dish-j the margin of which shows a row of 2 to 14 small 
teeth. The terminals always appear to have been regularly arranged 
in their positions and not situated promiscuously as those of A. 
schuhei; they usually radiate uniformly in all directions, forming 
two circles ; the inner circle is always composed of shorter terminals, 
which stick densely together in great numbers. The longer terminals 
are arranged sparsely on the outer circle. This spicule is very com- 
mon in the gastral membrane and fairly so in the endosome and the 
choanosome, but is not found on the dermal membrane. This can 
easily be verified with a hand lens. 

The microdiscohexaster (fig. 11, A) , of a delicate nature and with 
a diameter of 40fi to 45/i, is common in the parenchyme, hypoderm, 
and hypogastral layers. It is spherical in shape and provided 
with exceedingly fine terminals lO/i to 12/i long. The principals are 
noticeably broad and form a cross about 18/t in axial length. Their 
outer ends do not show a distinct disklike expansion but become 
somewhat broader than the middle of the principals, and in the cen- 
tral part they are weakly spherically swollen. 

AULOSACCUS PINULABIS, new species 

A single specimen in the collection (Station 4790) has served as 
the type of this new species (U.S.N.M. No. 22112). In general ap- 
pearance, this sponge resembles A. schulsei Ijima from Sagami Sea. 
It is exquisitely vaselike, broadest in the upper third of its length, and 
gradually narrowed below. The total length of the stock is 135 
mm; greatest breadth, about 85 mm. Above the broadest portion, 
the wall curves in more or less to terminate in a much-injured, 
thin, oscular margin, which may have flared out slightly. The 
osculum is nearly circular, with a diameter of approximately 55 mm. 
The wall in the middle of the upper half is 10 mm thick; in the 
middle of the lower half, 19 nmi. The greater part of the dermal 
skeleton has fallen off. Where preserved it shows an exceedingly 
delicate dermal layer supported below by fine hypodermal strands 
that intersect one another at various angles. The parenchymal mass, 
exposed by abrasion, presents a somewhat curly appearance. The 
apertures to the incurrent canals are medium sized or smaller. 

The gastral surface is well preserved. It is lined throughout 
with a continuous layer of the delicate endosomal skeleton. This 
consists of a small and irregularly meshed latticework of thin hypo- 
gastral strands bearing gastralia, which, without forming a con- 
tinuous layer by themselves, leave the hypogastral meshes more or 
less freely open. The surface features of 'pinularis are largely com- 
mon to all species of the genus. The excurrent canalar apertures are 
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all small in the upper part of the gastral cavity. Lower down, larger 
ones become interspersed. The openings of all are covered by the 
sievelike layer of the gastral skeleton. 

Spiculaiion . — The parenchymalia are all slender diactins either in 
a loose feltlike arrangement or grouped together into moderately 
thick, ill-defined bundles. The principal may attain a length of 6 
mm or more and a breadth of 52 /a at the middle ; it tapers gradually 
toward botli ends, which are rough and conically pointed. All sizes 
down to comitalia only 12/t in thickness are to be found. All the 
smaller diactins have roughened ends, which taper very slightly to 
a conical tip, measuring 8 /a broad. 

The hypodermalia and hypogastralia are likewise diactins; pent- 
actins are not present. They are generally 20/a in breadth and less 
than 1.5 mm in length. They quite agree in appearance with similar- 
sized parenchymalia, except in the fact that the spicular center is 
often, but not always, externally marked by an inconspicuous annular 
swelling. 

The derinalia are hexactinic pinules, so far as those of the body 
proper are concerned. The pinular distal ray as a whole is spindle- 
shaped ; it is 110/A to 160/a long and 14/a to 18/a broad in the middle, 
which is about the broadest part. In this part the obliquely up- 
wardly directed, elongate, conical spines may be as long as 8/i. 
The rhachis is smooth for a short distance at the base, which is about 
8/a thick; its conically pointed, outer end forms the tip of the pinular 
ray. The remaining five rays are somewhat slender and bluntly 
pointed at the end. They are beset with small, usually erect prickles, 
sparingly at the base but more pronounced at the end ; length, 110/a 
to 120/a. The proximal ray is usually slightly shorter than the 
paratangentials of the same pinule, measuring 105/a to 130/a in length. 
The fine quadratic-meshed dermal latticework is formed by two to 
six paratangentials of two to six adjoining pinules lying side by 
side for nearly their entire length. Here and there, among the der- 
malia, I have found such forms as may appropriately be regarded 
as early stages in their development. They are much smaller, 
slender-rayed hexactins, in which either there is no distally directed 
ray or it is but little differentiated from the other rays, being nearly 
as prickly as these. 

The gastralia are pinularlike hexactins. The free ray is much 
longer, 260/a to 300/a long and 8/a to 12/a broad at the base, beset with 
strong prickles, which are projected obliquely upward and pro- 
nounced at the extremity. The remaining five rays are all slenderer 
and gradually taper toward the conically or sharply pointed end. 
But frequently one of the paratangentials shows a somewhat pinular- 
like appearance and is provided with strong prickles at the end. 
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The distal ray is the smallest and shortest of all, measuring 180/x to 
in length and shar^Dly pointed at the end, while the paratangen- 
tials are usually somewhat longer and bigger than the distal ray, 
200/1 to 240/4 long. 

The oxyhexaster consists of normal oxyhexaster and hemihexac- 
tinic and hexactinic forms. The normal oxyhexaster is abundant, 
measuring 125/4 to 160/4 in diameter. Two varieties of this spicule 
can be distinguished from the characters of the ray; both seem to 
occur together promiscuously. In the one the center is swollen to a 
globular shape, and the very short principals are somewhat rounded 
in a knoblike manner. Terminals are slender, mostly rough but 
occasionally smooth, usually three or four arising from each princi- 
pal. It seems that this is the more abundant of the two oxyhexaster 
varieties. 

In the other form the terminals are usually two in number and 
slightly stronger, while the principals are much less distinctly indi- 
cated, being in fact quite abortive. Insignificant microtubercles are 
sometimes seen on the surface of the terminals. They measure 
usually 110/4 to 115/4 in diameter. 

Hemihexactinic and hexactinic forms are also intermixed with the 
normally developed oxyhexaster in the choanosome of the sponge 
body. They measure 120/4 to 160/4 in diameter. The terminals, which 
look moderately strong, are about 10/4 thick at the base, and their 
surface is obsoletely rough. The latter occurs usually much more 
abundantly than the former. 

The macrodiscohexaster resembles that occurring in A. ijimai 
(Schulze). It is sunlike in appearance, measures nearly 200/4 to 
430/4 at the axis of the rosette, and is present mostly in the choano- 
some. 

From the end of the principals, which are separated by six hemi- 
spherical bosses measuring 45/4 to 55/4 across, there arise numerous 
very long and slender terminals, radiating uniformly outward. 
Terminals are filamentlike, obscurely rough-surfaced, and furnished 
with a disk at the end, which is somewhat conically convex on the 
outer side. It measures about 12/4 in diameter. The margin shows 
a row of numerous small teeth. 

ilicrodiscohexasters of spherical shape and 40/4 in diameter are 
not uncommon in or near the endosomal layer. They were occa- 
sionally observed in the ectosome also. From a nearly spherical node 
arise comparatively thick principals, which in length are about one- 
third the radius of the rosette, each of which carries at the outer end 
a small disk, usually provided with a central tubercular prominence 
on the external side. The terminals are very fine and difficult to 
count, but there are probably not more than‘ 10 to each principal. 
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RernarJcs . — This new species resembles A» ijimai in essential mode 
of spiculation but differs from it in the shapes of the dermal and 
gastral hexactins and the outer feature of the parenchymal oxyhex- 
aster. 

BATHYDORUS UNDETERMINED 

Here are mentioned three specimens that I have studied but which 
I prefer to leave unnamed. I provisionally place them in the genus 
Bathydoms. One of them is very small and probably a young 
specimen in which the characters have not been fully developed. 
The other two are broken into several fragments, which were pre- 
served in a badly macerated condition. 

BATHYDORUS, a species 
Plate 6, Figure 2 

This is a little specimen collected at Station 4917, about 90 miles 
west by southwest of Kagoshima Gulf at a depth of 361 fathoms, 
together with Sericolophns refexus (Ijima). The body is barrel- 
like in shape, measures 14.5 mm high and 7 mm broad, and is at- 
tached to a mass of pebbles. From the body proper arise fine prostal 
needles of a considerable length, mostly directed obliquely ujDward 
and outward. The dermal surface is smooth. The parenchymalia 
are chiefly diactins less than 12/x thick. Nearly all the surface is 
smooth ; occasionally it is rough at both ends. 

The dermalia are predominantly stauractins, the plane of which 
is usually slightly convex on the outer side. The length of their 
rays varies from 65/4 to 80/x. They are 4/4 in breadth at their base. 

The relatively strong and slightly tapering rays are entirely 
rough with distinct but sparse microtubercles. The atrophied rays 
are entirely absent in the present sj^icule. 

The gastralia are hexactins found in dense but irregular distribu- 
tion. They do not form a regular latticework. The surfaces of the 
rays are much more prominently microspiued. The paratangentials 
usually measure 70/4 to 80/4 in length; the distal ray is shortest of 
all. while the proximal is 120/4 to 180/4 long, tapering toward the 
pointed and curved ends. 

The hypodermalia are moderately large pentactins, with their 
rays gradually tapered toward the conically pointed ends. The 
paratangentials measure 360/4 to 400/4 in length and 12/4 to 16/4 in 
breadth near the spicular center. The proximal fifth ray is always 
longer than the paratangential in the same spicule and at times is 
nearly twice as long. Seen in surface-view preparations, the 
paratangential crosses are situated for the most part without any 
regular or mutual ” arrangement, though at places they approach 
the formation of a quadrate-meshed latticework. 
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The oxyhexasters are common, but not abundant, in the choano- 
some, as well as in the subdermal and in the subgastral spaces. They 
are characterized by rather longer terminals, as compared with the 
principals, and are slender, quite smooth on the surface, and, though 
bent at the base, are nearly straight for the rest of their length, and 
so diverge from one another as to give a spherical shape to the entire 
spicule. This measures 110/x to 120/i in diameter. Principals bearing 
less than two terminals probably never occur; there are two or 
three in most cases. 

The only kind of discohexaster present is comparable to the micro- 
discohexaster of certain other rossellids. It measures only 3.04 mm 
in diameter. The convex disk at the outer end of each fairly strong 
principal bears a bunch of numerous and exceedingly fine divergent 
terminals, each of which ends in a minute terminal knob. The shape 
of the entire rosette is spherical. In some parts the discohexasters 
in question were found only occasionally ; in other parts of the same 
specimen they were quite common, occurring near the subdermal or 
subgastral regions, where they seem to be present in nearly equal 
numbers to, or are somewhat more numerous than, the oxyhexasters. 

The described spiculation seems to come nearest to, and indeed 
closely resembles, that of YitroUula fertilis. But, as the parenchy- 
mal hexactins are lacking. I should prefer not to make a definite 
specific determination. 

An interesting fact regarding the specimen is the presence of cer- 
tain peculiar small bodies lodged in large numbers among the tis- 
sues of the choanosome. Ijima has already noted these in Stauro- 
ccdyptuB glahei\ To the naked eye they appear as whitish spots of 
various sizes of about or less than 0.5 mm diameter. Under the mi- 
croscope the body is found to be a reticular mass of no definite shape,, 
consisting of an irregular rigid framework of microtuberculate 
beams. The mass is always completely transversed by a few par- 
enchymal diactins of the sponge. These reticular bodies treated of 
are also like those described by F. E. Schulze from the buds borne 
on the x^rostal lateralia of RJiaTjclocalyptus mirajbilis, 

BATHYDORTJS, ^ species 

Several poorly preserved fragments were obtained from two sta- 
tions: No. 4769 (Bowers Bank, Bering Sea, depth 244 fathoms), 
and No. 4770 (Bowers Bank, Bering Sea, depth 247 fathoms). 
As the specimens are macerated and broken into several fragments, 
it is impossible definitely to determine whether they are identical. 

The principal parenchymalia are the rather numerous and elon- 
gated bowlike diactins, 160/* to 200/* long, the middles of which are 
not always externally marked by a swelling. They are practically 
smooth on the surface, gradually tapering toward both ends. 
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The smaller parenchymalia down to comitalia only lO/i in thick- 
ness are of the usual description. The tips are acuminate, rounded, 
conical, or mucronate; infrequently they are swollen to a clublike 
or even a bulbous shape. 

Hypodermal pentactins are well developed and show essentially 
the same characters and arrangements as in common members of 
Staurooalyptus^ being isolated or sometimes standing out in small 
loose groups. Paratangentials do not exceed 4 mm in length; the 
shaft is longer, measuring up to 7 mm. They are either paratropal 
or almost regularly cruciate. The surfaces of all rays are quite 
smooth except at the ends, the surface of which is roughened by 
densely distributed microtubercles. All the rays are gradually at- 
tenuated toward the conically or sharply pointed ends. 

The dermalia are rather thick-rayed pentactins, with the unpaired 
ray directed proximally. Their paratangential rays are in a plane 
slightly arched on the inside. Occasionally stauractins are found, 
intermingled here and there with the former spicules. The paratan- 
gentials, from the central point, measure 90/i to 100/i, while the 
proximal unpaired rays are 100/x to llOfi in length. The thickness 
at base averages 12/^. The rays are slightly narrowed outward; 
the tip is rounded or somewhat conically pointed. Their surface 
is thickly beset nearly all over with distinct microspines, which are 
much more pronounced at the ends. In the stauractins, the rays are 
somewhat longer, 120ju. to 135ft long, also in a plane, slightly arched 
on the inside. The aborted rays of both spicules are at most repre- ^ 
sented by vestigial bosses. 

The gastralia are strong and long hexactins, for the most part 
fully twice as long as the dermalia. The rays are somewhat more 
tapering toward their ends ; the microspines or microtubercles on the 
surface are in like manner moderately developed. Length of 
rays: Paratangentials, 130fi to 180ft; distal ray, ISOju to 160ft; proxi- 
mal, ISO^t to 210ft. The rays at the base are somewhat slender, aver- 
aging 8ft thick. 

The oxyhexasters consist of three kinds, namely, normal oxyhex- 
aster, hemihexactinic, and hexactinic. The normally developed oxy- 
hexaster occurs less abundantlj^ in all parts, but it is especially plenti- 
ful near the ectosome. Its diameter is 90ft to 135ft. There is no 
appreciable difference in appearance between those in the periphery 
and others situated more deeply in the wall. From each exceedingly 
short principal two or three rather thin, obscurely rough-surfaced, 
and nearly straight terminals diverge. Occasionally the principals 
appear distinctly circular-knoblike in shape, measuring 10ft in size. 
Oftener the oxyhexasters seem to be hemihexactinic and occasionally 
quite hexactinic forms. In the hemihexactins, the diameter meas- 
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ures 80/t to llO/i, while in the latter it is 150/« to 210/t across. Of 
the hemihesactinic forms, the total number of terminals to the 
entire rosette may vary from 5 to 11, indicative in each case of the 
number of the principals that remain biterminal and of those that 
become uniterminal. 

Much less numerous than the osyhexasters are the microdiscohex- 
asters, which vary considerably in size, measuring 30/i to 60/* in 
diameter. They are thinly distributed both subdermally and sub- 
gastrally, though they seem to be much commoner in the gastral re- 
gions. The shape is spherical ; the terminal disk is minute, not pin- 
headlike, but is a sniull laterally expanded disk. 

Genus ACANTHASCUS F. E. Schulze, 1886 

ACANTHASCUS PACHTDERMA, new species 
Figxtee 12; Plate 5, Figure 1 

This species is based on a single complete specimen (holotype, 
U.S.N.M. No. 22123) collected from a depth of 229 fathoms south- 
east of Shimushir Island, Kuriles (Station 4803). It has an elon- 
gated barrel shape. The lower end is somewhat contracted into 
a stalklike base, 27 mm broad, gradually becoming broader toward 
the upper end. The total height is 88 mm; the greatest breadth 
near the anterior end of the body is 39 mm. The osculum at 
the superior end of the stock is elliptical in form, the greater diameter 
being 18 mm and the smaller 11 mm. The deep gastral cavity ex- 
tends almost into the stalklike base. The body wall in the middle 
is as thick as 10 mm and is of nearly the same thickness toward the 
simple-edged oscular margin. 

The external surface is quite smooth, but shows indications of a 
number of small and large tubercles, measuring 1 mm to 3 mm across 
in the lateral side of the entire stock. The more prominent of these 
tubercles may have been 2 mm in height. The wall is firm, on ac- 
count of the closely interwoven state of the hypodermal spicules as 
well as of the small size of the canals. Nearly all the irregularly 
quadrate-meshed dermal latticework is torn off. It partly covers the 
incurrent apertures, which are less than 2 mm in iameter. Their 
apertures are irregularly placed and are mdistinctly visible through 
the latticework. The gastral surface appears smooth, but the excur- 
rent apertures may be distinctly observed, 2 mm to 3 mm in diam- 
eter, distributed irregularly. 

Spiculation . — ^Principal parenchymalia are fairly long diactins, 
4.6 mm or more in length and up to 20/* in thickness at the middle. 
They taper gradually toward the conically pointed or rounded ends, 
the surface of which is much less strongly roughened than that of 
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the middle part of the spicule. There are frequently much slen- 
derer, curved diactins, forming small bundles close together. At any 
rate the parenchymal diactins are somevhat slender in form and are 



Figure 12 — Acantliohcus pachydcnna, new species: a, Gastral bcAactm, X 225, h, 
dermal stauiactin, X 1,875 ; c, hexactmic form, X 225 ; d, oxyhexaster, X 375 , e, 
oxyhexaster (foim A), X 375, f, ox-viiexaster (form B), X 375; discoctasters^ 
X 375 ; j-lj basalia, X 225 

distributed much more irregularly and sparsely than those of the 
hypogastral layer. 

Hypodermal diactins are loosely arranged and do not form strands, 
as do those occurring in the hypogastral layer. They are wider but 
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usually shorter than hypogastral diactins. They may attain a length 
of lYO/i and are 16/^ wide at the middle. The width is nearly the 
same throughout, slightly tapering toward the rounded ends, the 
surface of which is roughened by microspines. The diactins are dis- 
tributed densely, forming a thickened firm layer 1 mm in thickness. 
Occasionally diactins that have a central protuberance appear. 
They are 550/t in length and 20/i to 24/< wide at the center. The sur- 
face, except that of the central protuberance, is roughened sparsely. 

Hypogastralia also consist of diactins, which are arranged in loose 
or compact bundles of variable length, distributed much, more 
sparsely and irregularly. They are generally slenderer than those 
on the hypodermalia but much longer than the latter. They taper 
very gradually toward both ends, the tip being either simply acmni- 
nate or conically pointed. Subterminally the surface is sparsely 
roughened by microspines. Occasionally in the diactins the center 
shows a gentle swelling, but more frequently four protuberances, like 
those occurring in the hypogastralia. 

Dermalia are predominantly stauractins (fig. 12, h), sparsely 
rough all over, nearly plane, not arched ; axial length, 280/x to 360/4. 
The rays taper perceptibly toward the conically pointed or rounded 
tip, or are nearly uniformly thick. They are sometimes provided 
with a central prominence. The thickness at the middle averages 
8fi. Occasionally among the dermalia there are found pentactinic 
forms in which the proximally directed, unpaired ray is somewhat 
shorter or longer than the paratangentials, 140/4 to 200/4 in length. 
The surface is also sparsely roughened. Besides these common 
stauractins and pentactins, a smaller and very slender stauractin 
occasionally occurs. Its rays are very slender, measuring 2/4 to 4/4 
wide at the middle, and are sharply pointed at the ends. 

Gastralia are rough large hexactins (fig. 12, a), irregularly scat- 
tered. The rays taper slightly outward. The microtubercles on 
their surface are neither numerous nor strongly developed, so that 
the roughness on the surface is not prominent. The proximal ray 
measures 212/4 in length; the distal ray 190/4, and the paratangen- 
tials 1T5/4. 

Oxyhexasters consist of normal oxyhexaster (fig. 12, d ) , hemihex- 
actinic, and hexactinic forms, the last of which is rarely found in 
the parenchyme. The normal oxyhexaster may be present in two 
forms, designated A and B, differing in total size, in the slenderness 
of the terminals and in the shape of the principals. The variety B 
(fig. 12, /) frequently occurs in the dermal and gastral layers, as 
well as abundantly in the parenchyme, intermingled with the 
other variety. It measures 140/4 to 165/4 in diameter and has a dis- 
tinct globular node and short principals, rounded in a knoblike man- 



AET, 12 


HEXAOTINELLID SPONGES — OKADA 


97 


ner at the ends. Slender, sparsely roughened terminals, generally 
two or three in number, arise from each principal. They are apt 
to be broken off near the base. It seems that this form is the more 
abundant of the two varieties. 

In variety A (fig. 12, e) the terminals are considerably stronger, 
being nearly 5fi in thickness at the base, while the principals are 
much less distinctly indicated, being in fact quite abortive. They are 
obscurely rough aU over. There are generally two terminals to each 
principal, never more, rarely only one. The principal measures 
172/i in diameter. The hexactinic form (fig. 12, e) is somewhat 
larger, measuring 190^i in diameter and having roughly surfaced 
terminals which are pointed at the ends. The hemihexactinic forms 
are somewhat smaller, measuring about 150^i across, and are pro- 
vided with delicate and slender terminals. These two forms are 
distributed fairly abundantly, intermixing with the normal oxyhex- 
asters in the parenchyme. 

Discoctasters (fig. 12, g, A, i) are conunon in all parts, being especi- 
ally abundant near the ectosome and the endosome. They measure 
180/i to 220fi in diameter. The principals are 8/i thick at the base, 
fairly slender, and 40ft long. The number of principals projecting 
from the spicular center varies from 6 to 8 ; in most cases 6 and less 
often 8, of which 6 protrude laterally and the remaining 2 forward 
and backward. In other cases, the pairs protrude from the spicular 
center in all directions. The number of terminals in a tuft is 5 to 12, 
each with a minute terminal disk. They are usually somewhat longer 
than the principals, measuring 56/t in length, with their tuft narrow 
at the base and slightly expanded distally. This discoctaster has a 
distinct quadrangular humplike prominence measuring 20fi in di- 
ameter on the central node. The terminal disk is very small and 
pinheadlike. The microdiscohexaster is found abundantly in the 
parenchyme. Spherical in shape, it is similar in appearance and in 
structure to that of all members of the genus, so that a special 
description appears unnecessary. It measures 40ja in diameter. 

The basidictyonal plate (fig. 12, j, k) is represented by a fairly 
large-meshed siliceous reticulum, the beams of which may measure 
20fi broad at the widest part and have a smooth surface. In isolated 
instances much more robust pentactins are found (14|a to 18fi in 
breadth, and paratangentials 32/t to 48fi in length), and oftener 
stauractins having nearly the same or a greater axial length. It is 
not difficult to make out that the foundation of this plate is formed of 
the stauractins and pentactins above mentioned, which are directly 
as well as synaptically fused together. 

118040—32 7 
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ACANTHASCUS CACTUS F. E. Schulze 

Acanthascus cactus F. E. Schulze, Abh. k5n. preuss. Akad. Wiss. Berlin, 1886, 
p. 49; Eep. Yoy. Ghallenger, vol. 21, p. 148, pi. 57, figs. 1-7, 1887.— Ijima, 
Annot. Zool. Japon., vol. 1, p. 48, 1897.— F. E. Schulze, Sitz-ber. kbn. prenss. 
Akad. Wiss. Berlin, vol. 26, p. 551, 1897.— Ijima, Journ. Ooll. Sci. Imp. 
Univ. Tokyo, vol. 18, art. 7, pp. 149-158, 296, pi. 11, figs. 16-22, pi. 12, figs. 
23-37, 1904. 

Specimen A expands somewhat superiorly in such a manner as 
to take on a funnellike shape, as shown in Ijima’s Contribution IV, 
page 142, Figure C, D. Height, 140 mm. Broadest part of sponge 
body, 70 mm. Near the basal end it measures 45 mm. As the pre- 
served sponge is extremely compressed laterally, the exact size of 
the osculiim can not be ascertained. It probably measured 45 mm 
to 65 mm. The wall of this specimen is thicker than in specimen B, 
measuring up to 6 mm in the middle of the entire stock. The body 
is nearly completely preserved, lacking a basal attachment and even 
a basal plate. The sharply apexed conical elevation of the external 
surface occurs at various but rather wide intervals, measuring about 
17 nnn high. On the oscular edge there may occur very fine prostal 
marginalia, which always project singly, without forming small 
tufts. 

In the smaller specimen (B) the lower parts of the entire stock 
are much more dilapidated. It measures 76 mm high and 60 mm 
wide at the broadest part of the sponge. The wall in the middle is 
about 2 mm thick. There are no numerous conical elevations, as in 
specimen A. 


Table 21. — Record of specimens of Acantbascus cactus 


Specimen 

Collected at— 

Number and description 

A 

Station 5088, Sagami Bay, 369 fathoms 

One, large, nearly complete. 

One, small, lacking inferior parts of body. 

B i 

- - do _ _ _ . 




Spiculation , — ^The prostal marginalia are not distinct, projecting 
simply from the thin edge of the osculum. They are very fine 
diactins, measuring about 2 mm long and 0.5 mm thick in the middle, 
being smooth on the surface with the exception of both ends. 

Although the simple hexactins in the parenchyme were not seen 
by previous observers, they were found occasionally in both speci- 
mens. Paratangentials are of nearly uniform length, being 48/x long, 
and the distal and proximal rays 66/i long, and tuberculated on the 
entire surface. 

As noted by previous authors, the gastralia usually consist of rough 
pentactins and occasionally of stauractins, but besides these I have 
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occasionally found rough hexactins having paratangentials of nearly 
equal length, 90fjL to 116ix long and 8 /a to 10/x broad at the base, with 
proximal and distal rays measuring 120/x to 134/x in length. 

As regards the occurrence of the abnormality of the oxyhexaster 
of this species described by Ijima, I have met with a discoctaster in 
these specimens that represents what seems to be a case of abnormal 
development. This occurs occasionally in the dermal membrane of 
both specimens. It measures 72/a in diameter with an irregularly 
shaped central node li/A broad, with no indications of the normal 
principals dividing into more than 30 terminals. Each terminal 
ends in a very small pinhead. 

Genus STAUROCALYPTUS Ijima, 1897 

STAUROCALYPTUS RUGOCRUCIATUS, new species 
Figijeb 13 ; Piatb 6, Figure 4 

A single small specimen of this species (holotype, U.S.N.M. 
No. 22051) was obtained from a depth of 426 fathoms olf Bowers 
Bank, Bering Sea (Station 4771). The sponge body is a pair of 
elongated, thick-walled, pear-shaped sacs. From the base the breadth 
increases somewhat gradually until over mid-height is reached when 
it decreases rapidly toward the oscular opening. The total height 
is 46 mm. Near the lower parts it is irregularly shaped and bent 
inward; the maximum breadth at mid-height is 25 mm. The 
osculum, which is elliptical in outline, measures 5 mm by 15 mm. 
The margin is fairly thick and simple-edged. The body wall is 
thick, decreasing gradually from 8 mm near the base to 2 mm near 
the oscular margin. Projecting from all parts of the outer surface 
of the sponge are many long, robust prostalia, forming a definite 
and distinct fringe at the oscular margin. They are more abundant 
in the lower portion of the sponge than in the upper. Those project- 
ing directly outward from the oscular margin measure 10 mm to 
15 mm in length. The gastral surface is smooth and has numerous 
evenly distributed circular openings about 0.5 mm in diameter. 
The diactinic prostals are somewhat weaker needles of various 
lengths. They project to a free length of 5 mm to 15 mm or more, 
being directed on the whole obliquely and outward. The pentactinic 
prostals are of a moderately large size, and may form a gossamer- 
like covering over the dermal surface. They generally protrude 
in groups of two or more, but sometimes stand out singly. 

jSpieulation, — The prostal diactins, which are primarily to be re- 
garded as enormously developed parenchymal principalia, are of 
various sizes. A small one may measure 10 mm in length, while the 
larger measure 35 mm long and 170/a thick at the middle. These 
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spicules are straight and taper perceptibly toward both ends. The 
outer and inner ends are acutely or bluntly pointed, the entire surface 
being smooth and not beset with microtubercles. 

Comitalia are slender diactins, measuring 20/i, with a smooth 
surface, except at both ends, where they are roughened by micro- 
tubercles. They are broad at the middle and nearly as long as half 
of the entire length of the prostal diactins. 



PiGUEB 13. — Staurocalyptm rugocruciatuSj new species : Gastral hesactin ; dermal 
pentactin ; Cj ozyliexaster ; d, e, hemihexactinic forms ; f, g, hexactinic forms ; h, dis- 
coctaster. All X 250 + 


The parenchymalia are composed of large and small osydiactinSy 
either nearly straight or gently bent in a bowlike manner. They 
may attain 5 mm in length and iTO/i in breadth at the middle. The 
ends are usually prominently microspined in varying degrees. In 
some of these diactins, one end is slightly rounded, but most of them 
are acutely pointed at both ends. The smaller diactinic parenchy- 
malia with 2 or 4 knobs at the middle and 300/i to 400/t in length, 
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occur in the hypodermal and hypogastral layers. They are micro- 
spined on the entire surface, most pronouncedly so at the end. They 
are frequently smooth near the center. 

The hypodermal pentactins are somewhat variable in size, the 
larger ones usually occurring lower down on the sponge, while the 
small ones, measuring not more than half the size of the larger ones, 
are situated near the oscular margin. I have found that the small 
pentactins are generally arranged in the form of a regular cross. 
This cruciate arrangement of the paratangentials also occurs rather 
rarely in the larger pentactins lower down on the sponge. The 
larger pentactins are usually protruded singly from the lower parts 
of the sponge surface. The paratangentials, which are generally not 
quite straight but rather wavy, are 4 mm or more long. The straight 
shaft or the unpaired proximal ray is always much longer than the 
paratangential in the same spicule. All the rays of the pentactins 
are at first smooth or very sparsely rough except near the ends, 
which are minutely rough. They are so in most of the spicules in 
the hypodermal situation or in the oscular margin; while the older 
pentactins present a finely shagreenlike surface throughout the lower 
parts of the entire stock. The roughness is caused by minute, erect, 
and sharply pointed processes. The fine shagreenlike surface is 
caused by the same minute and thickly set processes. The micro- 
spines remind one of those on the prostal pentactins of Stmrocalyp- 
tus dovMngii (Lambe) . In general, the surface of the rays in the 
pentactins is more thickly microspined on the paratangentials and 
more sparsely so on the proximal unpaired ray. 

The dermalia are mainly rough pentactins. Exceptionally they 
may be stauractins, rarely hexactins. The pentactins (fig. 13, &) 
measure 150/x. along both the paratangential rays and the unpaired 
proximal ray, which is somewhat shorter than, or nearly equally as 
long as, the paratangentials. The thickness at the middle is 8/ji. They 
are straight and taper very slightly toward the rounded or conically 
pointed ends. All the surfaces of the rays are sparsely roughened. 
The stauractins are nearly straight on the outside and almost the 
same size as the pentactins in axial length. The rays are MO/x to 
ITOjLt long and 8/4 broad at the base. They are entirely rough, and 
the microtubercles on their surface are more or less prominent. The 
hexactins are nearly the same as those occurring in the gastralia but 
are smaller in size. 

The gastralia are fairly large hexactins (fig. 13, a ) . All six rays 
in one spicule may sometimes be of nearly equal length, but more 
frequently the proximal free ray is the longest and the distal the 
shortest. The length of proximal ray is lOO/i to 250/4 ; of paratan- 
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gential rays 80 fx to 240jw,; and of the distal rays 70ft to 200ft. At the 
base the thickness averages about 10ft. The rays taper gradually 
toward the pointed ends and may all be nearly equally rough, on ac- 
count of microspines, but more pronouncedly so at the distal ends. 
These hexactins are generally arranged irregularly, and do not 
form a continuous quadrate-meshed latticework. 

The oxyhexasters, occurring in moderate abundance in all parts, 
are partly normal and partly hemihexactinic and hexactinic fornls. 
In most normal oxyhexasters (fig. 13, o) the principals each bear 2 
or 3 terminals, so that the total number of terminal points is 12 to 
16. Their diameter measures 110ft to MOft. The terminals are 
rather strong, measuring about 2ft across at the base, and are straight 
or wavy and sparsely rough on the surface. The principals are 
extremely short and often obsolescent. Throughout the parenchyme 
there are numerous oxyhexasters and hemihexactinic (fig. 13, e) 
and hexactinic (fig. 13, /, g) forms, which are seen to be sparsely 
rough or occasionally densely rough, having numerous micro- 
tubercles on the surface and measuring 112ft in axial length. Any 
one of the principal rays of henaihexactinic form may bear two 
long, straight or wavy, divergent, sharply pointed terminal rays, 
thus giving rise to the oxyhexasters, so that all gradations between 
the 6 and 12 rayed spicules are seen. These several forms are en- 
tirely similar to those occurring in Staurocalyptus dowlingii 
(Lambe) . 

The discoctasters (fig. 13, h) are not abundant. They are slender 
rayed and on the whole small. The diameter is usually 80fi. The 
central node is plain and very weakly tubercled. The principals 
are slender, nearly as long as, or much longer than, the terminals. 
The number of terminals to a principal is frequently three and 
probably never more than four. They form a very slightly divex'g- 
ing tuft and are nearly straight. On the minute terminal disks 
the marginal serration is wanting. 

Malformed discoctasters, in which one or more primary terminals 
stand free without fusing with any of the secondary principals, are 
of occasional occurrence. 

The microdiscohexasters are of usual appearance and 60ft in diam- 
eter. They are found, mostly in the ectosome and in the endosome, 
in fairly large numbers though scattered. 

The new species, as before mentioned, resembles StauroccHyptus 
dowlingii in outer configuration and in some essential points of 
spiculation, but differs from it in having a smaller discoctaster and 
a larger microdiscohexaster. 
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Genus RHABDOCALYPTUS P. E. Schulze, 1886 

BHABDOGALTPTUS BOBEALIS, new species 
Figtiee 14; Pirate 6, Piguee 3 

As can be seen, this species has passed through my hands in no 
small numbers. With one exception, all were obtained from the same 
station. Some were not well preserved, the oscular margin and 
other parts being damaged. Though these specimens all differ in 
external appearance, they do show an essential or almost complete 
agreement in spiculation. 


Table 22. — Record of specimens of Rhabdocalyptus borealis 


Specimen 

Collected at— 

j Number and description 

A 

Station 4772, Bowers Bank, Bermg Sea, 344 
fathoms 

dn 

One, large, lacking parts of oscular margin. 

One, large, broken upper parts of entire stock. 
One, large, complete. 

One, fairly large, complete. 

Do. 

Do. 

One, small, lacking the greater upper part of 
one side of entire stock. 

One, small, complete 

B 

C 

do 

D 

^ . do . 

E. do _ 

F 

do 

G 

do - 

H 

Station 4769, Bowers Bank, Bermg Sea, 244 
fathoms. 



Specimen A represents a belt-purselike form, totally closed at 
the entire lower end and lacking a special attachment of the entire 
stock. The specimen is not well preserved, being somewhat dilapi- 
dated in parts on the oscular edge. It is expanded outward, all 
around, and is bent backward. The major and minor diameters of 
the osculum are 70 mm (exclusive of the flaring rim of about 16 mm 
in breadth and measured on the inner margin of the osculum) . The 
thin oscular edge is of a finely granular or densely feltlike appear- 
ance. The height is Y5 mm. The broadest part measures 90 mm 
and is located below the middle of the sponge body. The wall is 
1 mm thick in the middle of the body; lower down it is as much 
as 1.6 mm thick, and at the margin of the oscular rim as little as 
0.8 imn. 

Specimen B is very different. It represents a vaselike, or fun- 
nellike, form; total height, 145 mm; size of the oval-shaped osculum, 
65 mm ; breadth of body, 50 mm near the upper end, near the middle 
42 mm, and farther below 30 mm. The narrowest part of the entire 
stock — ^the basal region — ^measures only 22 imn from side to side. 
The thickness of the wall at the middle of the body is 2.5 mm; far- 
ther below, near the base of the body, it is 2 mm. The wall gradu- 
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Specimen C is elongate-sacciform, 95 mm high., with an oval 
oscular opening. The broadest part of the body is situated below the 
middle of the stock and measures 38 mm; the basal part measures 
only 14 mm. The thickness of the wall is nearly the same as in speci- 
men B, measuring 2 mm in the middle and 1 mm in the lower part. 

Specimens D and E are similarly shaped and have bent bodies 
(at the base) 75 mm in height. The diameters of the oval-shaped 
osculum are 13 mm and 20 mm, respectively. The broadest part of 
the entire stock measures 26 mm to 30 mm, and the extremely nar- 
rowed stalklike basal region, which is bent toward one side, meas- 
ures 2 mm to 5 mm in breadth. The thickness of the wall is 2 mm 
at the thickest part of the entire stock. Both specimens are well 
preserved, except at their basal ends. The gastral cavity seems not 
to extend into the extreme end of the basal stalk region but appears 
close to it. 

Specimen F is the smallest of all, and is tubular or vaselike in 
form, about 30 mm in height and not less than 8 mm in diameter. 
The wall is 1 mm thick in the thickest part and becomes gradually 
thinner toward the outer oscular margin, where it measures 0.8 mm. 
The circular osculum measures 4 mm to 5 mm in diameter. The 
prostal marginalia measure 15 mm to 20 mm in length. 

The greater part of the entire stock of specimen G is broken, the 
remaining part measuring about 35 mm high and 15 mm broad. 

Specimen H (holotype, U.S.KM. No. 22161) is a cup-shaped 
sponge, 65 mm in height ; the wall at the middle of the entire stock 
measures 2 mm thick. The greatest breadth of the sponge appears 
in the superior region ; near the lower part of the oscular margin it 
measures 40 mm. 

Spicidation , — ^The parenchymal principalia are bowlike oxydiactins 
with tapering or straight rays, which subterminally are occasionally 
smooth. They may attain a length of 6 mm and a thickness of 102/i. 
in the middle, but are usually smaller. The middle is not externally 
marked by a swelling. There are no points worth special mention 
regarding the slender parenchymalia. 

The prostal marginalia present on some specimens are needlelike 
oxydiactins, which may be 10 mm to 17 mm or more long and 12/x 
to 77ju. thick. The rays gradually taper toward the end and are 
subterminally minutely tuberculated. 

The prostal basalia are represented in some specimens. They are 
nearly the same length as the prostal marginalia but are rather 
strongly tuberculated at the ends and not extremely narrowed or 
pointed. 

The large prostal pentactins are present usually in the upper two- 
thirds of the entire stock; they seem to become lost as somehow they 
are shed off in the lower parts. Diactinic prostalia were not ob- 
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served in specimens A-C, either at the rim of the oscular margin or 
in the lateral -wall of the entire stock. But in the remaining speci- 
mens, long, diactinic prostalia project beyond all parts of the outer 
surfaces. They do not occur in large numbers nor do they form a 
definite fringe at the oscular margin (except in specimen F), though 
they are more abundant in the upper portion of the sponge than 
elsewhere. These marginal and pleural prostalia are smooth on the 
surface, frequently reach a length of 20 mm and have a maximum 
thickness of about 180/i. 

The hypodermalia are strongly developed diactins, oxypentactins 
with paratropal paratangentials and pentactins. There are usually 
in each group one or two pentactins that have entirely smooth para- 
tangentials, except at the ends; they may be the youngest of all in 
the group. The older pentactins (fig. 14, a) usually are situated at 
a higher level than the younger (this is characteristic of all Rhab- 
docalyptus species) and have the paratangentials armed from base 
to tip with strong, straight or slightly curved, and sharply pointed 
prongs, arranged in two series along the lateral sides of the rays. 
The prongs are placed at fairly regular intervals, those of the two 
sides alternating with one another. In the basal parts of the rays, 
the strongest prongs may be 119ju. long; there they all spring out 
vertically, frequently bend forward away from the dermal surface. 
Toward the tip of the rays and along with the gradual tapering of 
these, the prongs grow continually smaller. Apart from the above 
prongs, the surface of the paratangentials is perfectly smooth, except 
at the microtuberculated end. The unpaired shaft ray is occasion- 
ally pronged, but then not so numerously as in other rays. The 
paratangentials of the older pentactins are 20 mm to 50 mm long, and 
the shafts 40 mm to 90 mm. The rays are not more than 85/4 thick 
at the base. 

The dermalia are predominantly pentactins (fig. 14, c), which 
have short, rough, microtuberculated tangential rays 90/i to 100/4 
long; proximal ray 75/4 to 80/4 long. Less often, among the der- 
malia, stauractins are found lying with their rays in the dermal 
plane and still more rarely hexactins somewhat smaller than those 
in the gastral layer. 

The gastraha are rough hexactins (fig. 14, &) with rays exactly 
like those of the dermalia; length of rays, 152/4 to 190/4; breadth at 
base, 12/4. Occasionally all six rays in the same spicule are subequal, 
though in most cases the proximal ray is somewhat longer than the 
paratangential and the distal rays. They measure 152/4 to 176/4 in 
length. The microtubercles are slightly more pronounced on the 
proximal ray than on any other. 

The oxyhexasters occur in abundance in all parts of the sponge 
wall and are of three slightly differing forms, designated herein by 
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the letters A, B, and C. Forms A and C are chiefly in the ectosome 
or endosome, and form B is common everywhere, intermixed with 
other forms, though less numerous in the endosome. 

The A oxyhexasters (fig. 14, g) are distinguished by having very 
slender, slightly wavy and slightly roughened terminals. Each very 
short principal usually carries two slightly curved terminals. The 
diameter of the oxyhexaster, seems to be greater than in 

form B. Form A is not so numerous as the remaining forms. 

Form B (fig. 14, f) is 88/^ to 100;n in diameter and occurs every- 
where. It is by far the best represented of the three forms, occurring 
in greatest abundance of all these spicules. It is distinguished by 
having nearly straight and rough terminals, which seem not to be so 
fragile as those in the form A. Each very short principal is provided 
with two, occasionally three, straight, slightly rough terminals. This 
roughness becomes more or less pronounced toward the base, but not 
so prominent as to form microspines or barbs. The terminals meas- 
ure 48/i to 52/n long. 

Form C (fig. 14. e) resembles form B in shape and size. It is dis- 
tinguished from the other forms by having very broad, strong prin- 
cipals, to each of which are attached widely diverged strong termi- 
nals. These principals are of a perceptible length, 4;n; and there 
are usually two, sometimes three, terminals to a principal. They 
usually measure 49/t to 62/i long and have a smooth surface. This 
oxyhexaster is represented in nearly the same numbers as form B, 
but is more abundant in the endosome of the sponge. Throughout 
the parenchymalia are a few oxyhexacts (fig. 14, d ) , which are rough 
on the surface. The proximal and distal rays are 48/i long and the 
tangential rays 40j«.. 

Discoctasters (fig. 14, i) commonly occur among the paren- 
chymalia and are occasionally found in the ectosome, as well as in 
the endosome. The six prominent bosses present on the central 
node frequently form a large tuberculated mass, measuring 12ju, by 
18/1 across. The principals are slender, at most 4/t thick ; about one- 
half or more the length of the entire ray, measuring 20/* to 32/* long. 
The fine terminals are four to six in number, in a gently expanding 
tuft measuring 16/* to 30/t in length, and have very minute terminal 
disks shaped like a pinhead. The diameter of the spicule is 80/t to 
120/*. 

The microdiscohexaster (fig.* 14, i) is relatively small, measuring 
25/* in diameter. I have found it sparsely distributed everywhere, 
though it is most frequently in the dermal and gastral membranes. 
The principals are slender and form a cross measuring about 8/* in 
axial length. The number of terminals may reach 10 to 12, meas- 
uring 5/* long. 
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This new species seems to agree closely with RhaMocalyptus 
ausircMs Topsent in outer appearance and in essential characters of 
spiculation, but differs from it in three respects: In our species (1) 
the surface of the prostal paratropal pentactins is smooth, except 
at the end, instead of microtuberculated over the surface; (2) oxy- 
hexasters consist of three kinds and usually have smooth or slightly 
rough terminals; (3) the discoctaster has four to six terminals to 
each principal, instead of three to four. 

RHABDOCALYPTUS HETERASTER, new species 


Figuee 15 ; Plate 6, Figure 6 

The two complete specimens of this species were collected from 
the Station 4770 (Bowers Bank, Bering Sea, 247 fathoms). Both of 



Figube lo. — Rhdbdocalyptus heterasterj new species: Gastral hexactin, x 225; 

b, oxyhexaster (form B), x 270 ; oxyhexaster (form B), x 270 ; oxyhexaster 
(form C), X 270; e, oxyliexaster (form A), X 270; f, oxyhexaster (form C) ; 

X 270 ; g, hexactinic form, x 270 ; h, hexactinic form, x 270 ; % hemihexactinic 
form, X 270; hemihexactinic farm, x 270; h, discoctaster, X 270; I, dis- 
coctaster, X 180; mierodiscohexaster, X 270 

them are fairly thin-walled, subglobular, and purselike in form, and 
are without a specially formed attachment at the base. In the 
larger one (holotype, TJ.S.N.M. Ifo. 220521 the total height is 85 mm 
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and the breadth 67 mm measured at the broadest part, which is 
just above the middle of the entire stock. The smaller one is 20 mm 
in height and 12 mm in breadth. The dermal surface is rough and 
is covered with pentactinic pleuralia on the inferior parts of the 
sponge body. The oscular margin is much injured, only a part 
remains of one side and it seems not to flare out. The orifice is sub- 
circular, with a thin edge. The incurrent canalar apertures are very 
small, attaining a size of nearly 0.5 mm and becoming smaller toward 
the upper region of the sponge; they are numerous and distributed 
closely together. The excurrent canalar apertures are also small, 
nearly the same size as those of the incurrent canalar apertures, 
covered by the thin gastral layer. The thickness of the wall near 
the basal region is 3 mm to 4 mm, which becomes thinner toward the 
oscular edge. 

Spioulation . — ^Parenchymalia are long diactins, wholly smooth on 
the center and roughened or microspined toward the ends, with 
sharply pointed or conically pointed ends. The slenderer ones are 
in bundles, and the thicker are isolated. 

Hypodermal oxypentactins with the paratangential rays are 
paratropal, more or less curved, smooth, and provided with nearly 
regularly distributed, sharply pointed thorns. 

Dermalia are rough pentactins, occasionally hexactins, or rarely 
stauractins. The rays average llS/* long, measured from the center, 
and 12/4 thick. They taper outward to a slight degree ; the ends are 
rounded or conically pomted. The paratangential cross is usually 
not convex on the outside and measures 220/4 to 240/4 in length. 
Seen surface on, the delicate dermal latticework presents irregular 
meshes, though in places these show a tendency to assume a regular 
quadrate arrangement, measuring 130/4 in length of sides. The 
hexactins and stauractins are of usual appearance and have nearly 
the same length of ray, 100/4 to 150/4 long. The latter spicules seem 
to be more abundant than the former. 

The gastralia are chiefly hexactins (fig. 15, a). The rays are 
similar to those of the dermalia; only they are usually of a much 
greater dimension. The paratangentials are somewhat longer than 
the distal ray, measuring 120/4 to 135/4 in length, though they are 
much shorter than the proximal ray, which may attain a length of 
170/4. The rays are 10/4 thick at the base and taper somewhat 
strongly outward to sharply or conically pointed ends. Except for 
the central node, all surfaces of the rays are microspined, though 
more sparsely proximally. 

Three varieties of oxyhexasters may be distinguished, designated 
by letters A, B, and C. 

The first oxyhexaster, form A (fig. 15, e)^ occurs mostly in the 
ectosome and occasionally intermixed with form C in the choano- 
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some; diameter, 105j«. The principal is exceedingly short and 
slender and to it two slender terminals (occasionally three) are 
usually attached. They are nearly straight, narrowly diverged, and 
slightly rough, or nearly smooth on the surface. 

The second variety, form B (fig. 15, 5, <?), is nearly the same size 
as form A, but is frequently smaller. It occurs mostly in the cho- 
anosome, rarely intermixed with the form A in the dermal layer. 
It is distinguished by slender principals and by weakly bifurcated 
slender terminals. (The degree of divergence is about intermediate 
between forms A and C.) Each short, slender, principal is provided 
with two straight, smooth terminals, and does not form a central 
node, as in form A. 

The last oxyhexaster, C (fig. 15, cZ, /), occurring only in the 
gastral layer, measures 76^1 in diameter. It is distinguished by 
having very broad principals, forming a distinct central node, and 
widely diverging terminals. Each broad principal in a spicule usu- 
ally carries two of these widely diverging, smooth terminals. 

Besides these normal oxyhexasters, there are hemihexactinic (fig. 
16, i, j) and hexactinic (fig. 15, g, h) forms in the parenchymal, 
subdermal, and subgastral layers. They measure about 80>i in axial 
length and have smooth-surfaced rays. 

The microdiscohexaster (fig. 15, m) is present sparsely in the gas- 
tral layer and near the hypogastral layer. It measures 20/i in diam- 
eter and is provided with very delicate terminals. As its features 
are common to the microdiscohexaster, which occurs in many mem- 
bers of the present genus, a detailed description here is unnecessary. 

Discoctasters occur in abundance everywhere in the entire body. 
Of them I also distinguish two varieties. They occur in different 
quantities and show also certain differences in the manner of dis- 
tribution and in shape. The one variety (fig. 15, 1) usually occurs in 
the subdermal space and is much larger than the other. In diameter 
the spicule in question varies from 190/t to 290ja. The central node 
frequently has six more or less distinct hillocklilm prominences. 
The principals take up about one-third or less of the entire ray 
length, measuring 32/i long, wliile the terminals are nearly twice as 
long as the principals. There are five to eight terminals in a tuft; 
occasionally as few as three. The tuft is very gently expanded dis- 
tally, the terminals composing it being each slightly bent outward, 
or are sometimes nearly straight. The surface of the terminals and 
principals is smooth or microtuberculated. The terminal disks are 
very small and pinheadhke. 

The other form (fig. 15, A) resembles that occurring in Rhabdo- 
ealy^tm dawsorui. It is usually present in the subgastral and paren- 
chymal regions; frequently in the subdermal space intermingled 
with the former variety. It is much smaller, averaging 90;* in 
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diameter, with a distinct, quadrangular central node, which is S/x to 
10/n across. 

The principals are slender and smooth on the surface. They are 
much shorter, about half or more of the length of the terminals, 
which measure about 16ju. long. There are two to four terminals to 
each principal. The tuft is also gently curved near the end. The 
terminal disks are also much smaller and are pinheadlike in shape. 

Remarks. — ^The distinguishing characters of the present species 
are: (1) Two kinds of discoctaster are present; the larger one meas- 
ures 190fi to 210ju in diameter and is not provided with a distinct 
quadrangular central node, while the smaller one measures 90/* and 
has a very regular, quadrangular central node. (2) There are three 
kinds of normal oxyhexasters, differing in dimensions, in degree of 
divergence of the terminals, and in the development of the principals. 

KHABDOCALTPTUS ATJSTRAUS Topsent 

IthaMocalyptus australis Topsent, Eesult. Voy. S. T. Belgian, Zoologle, Spong- 
ialres, p. 37, pi. 2, figs. 5, 6, pi. 4, figs 14-21, pi. 5, fig. 1, 1901. 

Two complete specimens were obtained from the same station, 
together with Rhabdoedi/ptus ’borealis. Specimen A is larger than B, 
and is an elongate, tubular, or vaselike sponge, slightly and irregu- 
larly compressed laterally. It is about 68 mm long, 19 mm broad 
in the middle, and considerably tapered at the lower end, which 
measures 13 mm broad. The upper truncated end of the body is 
occupied by an oval-shaped osculum, measuring 10 mm in diameter. 
The wall is about 2 mm thick in the middle, gradually becoming thin- 
ner toward the oscular edge, and is thinner than that of the second 
specimen. Over the entire external surface, except near the inferior 
part of the stock, there arise pentactinic prostal pleuralia. In the 
upper part of the body they are finer and much shorter than those 
situated lower down. Along the oscular edge the diactinic prostal 
marginalia project straight upward, the exposed portion attaining a 
length of 7 mm. 

Specimen B is very small, measuring about 13 mm in diameter. 
It retains a barrellike shape, a cross-section of the body being approx- 
imately circular. It possesses a small circular osculum 4 mm in di- 
ameter. The body wall is very thick, attaining a thickness of 4 mm 
at the thickest part of the body. Both the prostal marginalia and 


Table 2B.— Record of specimens of Rhabdocalyptus australis 


Specimen 

Collected at— 

Number and description 

A 

Station 4772, Bowers Bank, Bering Sea, 344 fathoms 

One, large, completely preserved. 

B 
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the prostal pleuralia have increased in number. The latter are 
abundant over the entire stock, 

Spiculation.—Th& diactinic prostal marginalia are very long, meas- 
uring 15 mm to 20 mm, and are inserted over half or more of the 
entire length. They measure 132/^ to lY6ju in diameter in the middle 
and are gradually tapered at both ends. They are smooth on the 
surface, except at both ends, which are usually minutely tubercu- 
lated, although occasionally not tuberculated in the larger specimen. 
Prostal basalia have a shape somewhat different from the other pros- 
tal marginalia and prostal pleuralia. They measure 0.132 mm to 
4.79 mm in length and 22/t diameter in the middle. They are slightly 
narrowed proximally, but become broad distally, usually forming a 
distinct knob-shaped swelling. Both ends are strongly tuberculated. 

The discoctaster is rare. The microdiscohexaster may be lacking. 

RHABDOCALYPTUS tlNGUICULATlTS «ima 

RhaMocalyptus unguieiilatus Luma, Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 18, 
art. 7, pp. 268 h 276, pi. 21, figs. 1-12, 1904. 

This species is represented by two specimens obtained from a depth 
of 482 fathoms near the western extremity of the Aleutian Islands 
(Station 4781). It has hitherto been recorded from the Sagami Sea 
in Japan, and this is the first time it has been collected so far north. 
The smaller specimen (A) differs a little from i?. u7iffuictdatus, but 
I am nevertheless inclined to identify it with that species. It is 
almost completely preserved, lacking only the basal parts of the 
stock. It is vaselike in form, 125 mm in height and 60 mm broad 
in the middle. The thickness of the wall at this point is 6 mm to 
7 mm. The osculum is smaller than that of the type species, meas- 
uring 11 mm in size. The gastral latticework, however, is discontin- 
uous. Its meshes are not vaulted, and, being filled with the choano- 
some, are not visible to the eye. 

8'picalation of sfecimen A. — The discoctasters have mucli .smaller 
dimensions, in diameter measuring 108ft to 140ft. I have even seen 
a few of them outside of the dermal layer. One point of difference 
from the type specimens is that they probably occur in two very 
slightly differing sizes, the one cliiefly in the hypodermal and hypo- 
gastral layers and the other in the parenchymal space. The hypo- 
dermal and hypogastral discoctasters are slightly larger than the 
latter, measuring 135ft to 140ft in diameter. The central node arising 
from the principals is very prominent. The parenchymal discoc- 
tasters measure 108ft to 112ft in diameter and infrequently the central 
node is indistinct. In general, the terminals of the oxyhexaster are 
much more fragile and slightly more wavy than those of the type 
specimens. 
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Specimen B is not so well preserved as specimen A; several parts 
of the entire stock are torn off. The hypodermal pentactins are 
more numerously veiled on the surface of the sponge. In this speci- 
men, the prostal marginalia are better developed and can be distinctly 
observed. Along the oscular edge the diactinic prostal marginalia 
project straight upward, the exposed portion attaining a length of 
30 mm. This spicule is very long, and is inserted for half or more of 
its entire length in the sponge body. They are smooth on the surface 
except the proximal ends, which are minutely tuberculated and taper 
gradually toward the tips. In the discoctasters, the humplike prom- 
inences of the central node usually appear and are distinctly 
recognizable. The terminals of the oxyhexasters are not so fragile 
as those occurring in specimen A and are very nearly like those of 
the type specimens. 

RHABDOCALYPTUS BIDENTATUS, new species 
Figure 16 

This new species is based on a single holotype specimen (United 
States National Museum No. 22053). It is a fairly large, solitary 
individual, obtained at Station 5087 in Sagami Bay (614 fathoms). 
The body i «2 cuplike in shape, truncated at the upper end and gradu- 
ally narrowed toward the base. The height is 195 mm. The body is 
only slightly laterally compressed. At the superior region of the 
body the breadth is 95 mm ; near the base it is 45 mm. The oscular 
edge is not so thin as in some other members of the genus and may 
not be provided with distinct prostal marginalia. The base is solid, 
as the gastral cavity does not extend to the attachment surface. The 
thickness of wall at the middle of the body is 10 mm ; farther below 
it measures up to 2 mm and near the oscular margin it measures 
7 mm. The dermal surface may be fairly smooth, when in a good 
state of preservation. On the whole, it forms a delicate lacework, 
judged from the remains of the meshes of latticework seen under the 
jnicroscope. Peutactinic hypoderinalia are mostly preserved in in- 
ferior parts of the stock. On the inner side of the wall, the endo- 
some shows a continuous delicate gastral lacework, the quadrate 
meshes of which are visible to the naked eye. 

The incurrent canalar apertures are of about the same size as the 
excurrent on the external side but are somewhat more closely set 
together. They usually show an oval, sometimes elliptical, shape 
and measure 2 mm to 7 mm. 

Our species closely resembles i?. unguiculatuB Ijima but differs 
from it chiefly in the dermal spiculation and in the character of the 
terminal disk of the discoctaster, which has two distinct sharply 
pointed claws on its edge. The species also agrees with i?. mirdbilis 
118040— S2 8 
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Schulze in essential characters, but differs from, it in the character 
of the gastral hexactins and of the discoctasters, the latter differing 
in the same manner as those of B. unguiculatm just mentioned. 

SpiouLation.—Tke, principal parenchymalia are mainly slender 
oxydiactins (fig. 16, d ) , attaining a len^h of 6 mm and a thickness 
of 8/t to 20/i at the middle. They usually form slender bundles, 



Figure 16. — Rhabdccalyptus 'bidentatus, new species: a, Gastral oxyhexactin, X 175+ ; 
6, dermal tauractin, x 157+ ; c, dermal stanractin, X 175+ ; d, parenchymal diactin, 
X 375; e, hexactinic form, X 375; /, oxyhexaster, X 375; g, hemihexactinic form, 
X 375 ; discoctaster, X 375 

although they occasionally appear singly. The gradually tapering 
rays are subterminally more or less rough. There are no points 
worth special mention regarding the slenderer parenchymalia. 

The hypodermalia consist of large oxypentactins with paratropal 
paratangentials, which are 5 mm to 6 mm in length and about 80/x 



iiET. 12 


HEXACTIKELLID SPOKGES — OKADA 


115 


in thickness at the base. The shaft, up to 6.5 mm to 7 mm in length, 
is always the longest of the rays; it is smooth except at the rough- 
ened end and is not provided with spines. The paratangentials are 
also nearly smooth on the surface. The stout conical spines occur 
in a rather regular distribution — ^in two lateral rows. Those situated 
on the basal parts of the rays spring vertically, become more or less 
bent forward near the end of the ray, and bend more strongly toward 
the extremity. These hypodermal pentactinic spicules may occur 
singly and not in close groups of two or more, as in some other 
members of this genus. Occasionally they occur fairly close to- 
gether. Diactins do not seem to associate with the hypodermal 
paratangentials in forming the support to the dermal layer. 

The dermalia are mostly stauractins (fig. 16, c), but frequently 
rough diactins and rarely pentactins, as well as stauractins. The 
common stauractins appear abundantly in the entire stock. The 
center of these is generally plain but occasionally shows a gentle 
swelling on either the external or the internal side or both. The axial 
length of the spicule may measure 260/i to 320/* and 10/* thick at the 
center. The entire surface is slightly roughened, being more pro- 
nounced at the conically pointed ends. In the diactins the sup- 
pressed rays are indicated by three knobs in a cruciate arrangement 
on the center. The rays are rough all over and taper slightly toward 
the rounded or obtusely conical end. They measure 320/* to 480/* in 
total length and 12/* in thickness near the middle. In the tauractins 
(fig. 16, h) the atrophied paratangential usually leaves a knoblike 
relic, while the radial rays may or may not be similarly represented. 
The meshes of the dermalia, which are composed of stauractins, 
diactins, and pentactins, are more irregular in shape than those of 
the gastralia. 

The gastralia are rough oxyhexactins (fig. 16, a) of great axial 
length. The length of the free proximal ray in the most prominent 
part is 320/* ; that of the distal ray, 160/* ; that of the paratangentials, 
180/*; thickness of rays near the base, about 10/* on the average. The 
microtubercles on all rays are sparsely and uniformly developed but 
are somewhat strongly pronoimced on aU the ends. The gastral lace- 
work shows a regular quadrangular shape, measuring about 140/* by 
190/* in length of sides. 

The discoctasters (fig. 16, h) resemble in shape and size those of 
jR. unguioulatus. They are found more abundantly in the ectosome, 
as well as directly under the dermalia, than in deeper parts. Their 
diameter is 150/* to 160/*. The principals are entirely smooth on the 
surface and 16/* long as measured from the spicular center; in any 
case they are much longer than in R. unguioulatus. The terminals 
number 6 to 8 to each principal and form a rather broad, lilylike 
tuft, expanded at the outer end. Each terminal disk distinctly shows 
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strongly recurved and sharply pointed marginal claws, usually num- 
bering two, occasionally three or more, on the external side of the 
disk. 

Oxyhexasters represented by hemihexactinic and somewhat less 
frequently by hexactinic forms, are abundantly present in the choano- 
some as well as in the gastral layer. Normally developed oxyhex- 
asters (fig. 16, f) may frequently appear in the choanosome, measur- 
ing 130/i to 140/i in diameter. From each exceedingly short prin- 
cipal there diverge two, occasionally three, slightly rough-surfaced 
and nearly straight terminals. Hexactinic forms (fig. 16, e) (axial 
length 120/i) are for the most part appreciably smaller than the 
hemihexactinic. It seems to be the general rule that the oxy- 
hexasters show a tendency to take the hexactinic form. The ter- 
minals appear to be moderately thin and are generally nearly 
straight. In the hemihexactinic forms (fig. 16, g) usually five, but 
sometimes one, of the six principals are uniterminal; the rest of the 
principals are biterminal, in which case the entire ray is either 
straight or else is bent at the base. A case of a principal bearing 
more than two terminals has not been observed. 

Microdiscohexasters of SOju, and 40/i in diameter are sparsely dis- 
tributed in the dermal membrane as well as in the choanosome. 
They are quite similar to those occurring in B. ungmoul&tus, except 
in having a greater diameter. 

BHABDOCALTPTUS VICTOR Ijima 

RMMoeali/ptus victor Ijima. Annot. Zool. Japon., vol. 1, p. 52, 1897 . — Oh. 
Geavieb, Bull. Mus. d’Hist. Nat. Paris, vol. 5, no. 8, p. 421, 1899. — Ijima, 
Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 18, art. 7, pp. 238-253, pis. 18, 19, 
figs. 1-23, 1904. 

Two small fragments in this collection, which probably belong to 
the same colony, were obtained at the entrance of the Uraga Channel, 
at a depth of 200 fathoms (Station 5090). In these specimens I 
found much larger and stronger parenchymal prostalia than any 
hitherto recorded, attaining a length of 30 mm to 40 mm and a width 
of ViOfi at the middle. The discoctaster usually measures ISOju in 
diameter, and frequently larger ones, measuring 220/a in diameter, are 
foimd on the gastral layer intermingled with the smaller. It may be 
somewhat worth while to mention that the meshed siliceous reticulum, 
which seems to be homologous to that of basidictyonal plate in its con- 
titution and formation, is occasionally present on the surface of the 
large parenchymal diactins to which it is attached. The foundation 
of this network is made up of certain stauractins, hexactins, and 
pentactins, synapticularly fused together. 
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apertum, Hyalonema (Stylocalyx) , 19 
apertum solidum, Hyalonema (Cylico- 
nema), 21. 

apernis, Btylocalyx, 19. 
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aleutiana, 58. 
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Apbrocallistidae, 51. 
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scbulzei, 82. 
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Bathydorus, 91. 
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corrugata, 68. 
meyeri nigosa, 66. 

Cj'liconema, 19, 21, 22. 

elisae, Periphragella, 50. 

Euplectella, 61. 
oweni, 61. 
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sacculiformis, 45. 
schmidtii, 47. 

Euretidae, 43. 

Farrea, 30. 

beringiana, 39. 
kurilensis, 30. 
sollasii, 37. 

sollasii yakushimensis, 38. 
watasei, 34. 

Farreidae, 30. 
tarreopsis, Eurete, 49. 
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fissuratus shimushirensis, Aulosaccus, 
77. 
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kirkpatricki, 25. 

globosum kagoshimensis, Pheronema, 
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heteraster, Bhabdocalyptus, 108. 
Hexactinosa, 30. 

Hexasterophora, 30. 

hozawai, Hyalonema (Cyliconema), 22. 

Hyalascus, 69. 

attenuatus, 69. 
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japonimm, Hyalonema affine^ 19. 

kagoshimensis, Pheronema globosum^ 6. 
kirkpatricki globosum, Hyalonema 
(Coscinonema), 25. 
knrilensis, Farrea, 30. 

Lanuginella, 68. 
pupa, 68. 

Lanuginellinae, 68. 

Leucopsacasidae, 60. 

Lyssacinosa, 60. 

maehrenthellif Hyalonema, 19. 
meyeri rugosa, Crateromorpha, 66. 

nipponica, Eurete, 43. 

orientalis, Aphrocallistes beatrix, 51. 
ova turn, Hyalonema (Coscinonema), 
26. 

oweni, Euplectella, 61. 
owstoni, Hyalonema (Oorynonema), 
29. 

pachyderma, Acanthascus, 94. 
Periphragella, 50. 

elisae, 50. 

Pheronema, 6. 
giganteum, 6. 

globosum kagoshimensis, 6. 
ijimai, 8. 
surugensis, 13. 

Pheronematidae, 6. 
pinularis, Aulosaccus, 88. 
pupa, Lanuginella, 68. 

reflexum, Hyalonema, 15. 
reflexus, Sericolophus, 15. 
reticulum, Hyalonema affine, 19. 
Rhabdocalyptus, 103. 
australis, 111. 
bidentatus, 113. 


Rhabdocalyptus borealis, 103. 
heteraster, 108. 
unguiculatus, 112. 
victor, 116. 

Rossellidae, 66. 

Rossellinae, 66. 

rugocruciatus, Staurocalyptus, 99. 
rugosa, Orateromorpha meyeri, 66. 

sacculiformis, Eurete, 45. 
schmidtii, Eurete, 47. 
schulzei, Aulosaccus, 82. 

Semperella, 16. 

Scopularia, 43. 

Semperella, 16. 

schulzei, 16. 

Sericolophus, 15. 
reflexus, 15. 

shimushirensis, Aulosaccus fissuratus, 
77. 

solaster, Aulosaccus, 85. 
solidum, Hyalonema (Cyliconema) 
apertum, 21. 
sollasii, Farrea, 37. 
sollasii yakushimensis, Farrea, 38. 
spinifera, Chaunoplectolla,. 60. 
Staurocalyptus, 99. 

rugocruciatus, 99. 

Stylocalyx apertus, 19. 
surugensis, Pheronema, 13. 

tuberculatus, Aulosaccus, 83.. 

unguiculatus, Rhabdocalyptus, 112. 

victor, Rhabdocalyptus, 116. 

watasei, Farrea, 34. 


yakushimensis, Farrea sollasii, 38. 
yatsui, Aphrocallistes,. 56. 
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THE TREMATODE PARASITES OF MARINE MAMMALS 


By Emmett W. Pbice 

Parasitologist, Zoological DMsion, Bureau of Animal Industry 
United States Department of Agriculture 


The internal parasites of marine mammals have not been exten- 
sively studied, although a fairly large number of species have been 
described. In attempting to identify the trematodes from mammals 
of the orders Cetacea, Pinnipedia, and Sirenia, as represented by 
specimens in the United States National Musemn helminthological 
collection, it was necessary to review the greater part of the litera- 
ture dealing with this group of parasitic worms. In view of the 
fact that there is not in existence a single comprehensive paper on 
the trematodes of these mammals, and that many of the descrip- 
tions of species have appeared in publications having more or less 
limited circulation, the writer has undertaken to assemble descriptions 
of all trematodes reported from these hosts, with the hope that such 
a paper may serve a useful purpose in aiding other workers in de- 
termining specimens at their disposal. 

In addition to compiling the descriptions of species not available 
to the writer, two new species, one of which represents a new genus, 
have been described. Specimens representing 10 of the previously 
described species have been studied and emendations or additions 
have been made to the existing descriptions ; in a few instances the 
species have been completely redescribod. 

Three species, Dhtomim pallami Poirier, D. 'oalidum von Lin- 
stow, and D. ampyllncewm Buttel-Reepen, have been omitted from 
this paper despite the fact tliat they have been reported from ceta- 
ceans. These species belong in the family Hemiuridae, and since all 
species of this family are parasites of fishes, the writer feels that 
their reported occurrence in mammals may be regarded as either 
errors of some sort or cases of accidental parasitism in which fishes 
have been eaten by mammals and the fish parasites found in the 
mammal post-mortem. Buttel-Reepen (1902) has pointed out, in 
connection with the reported occurrence of 1). ampullacewm in a 
cetacean, that sailors commonly designate species of mackerel as 
“Delphin” or “Dolphyn (holliindisch).” It appears likely, there- 
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fore, that in this case these terms for fishes have been interpreted to 
mean a dolphin and that these fish parasites have been erroneously 
listed as parasites of cetaceans. 

In the compiled descriptions all measurements when less than 1 mm 
have been given in microns, when more than 0.5/x the fraction has 
been counted as lju., and if less the fraction has been discarded. 

The trematodes of marine mammals which may be considered valid 
or recognizable forms comprise 30 species belonging to nine families : 
Fasciolidae Eailliet, Echinostomatidae Looss, Troglotrematidae 
Odhner, Opisthorchiidae Braun, Heterophyidae Odhner, Paramphis- 
tomatidae Fischoeder, Notocotylidae Luhe, Opisthotrematidae Poche, 
and Rhabdiopoeidae Poche. These families may be differentiated 
by the following key: 

KET TO EAMICIES OF TBEMATODE PABASITES OF MABINE MAMMALS 

1. Body provided with two suckers ; eggs without polar filaments 2 

Body provided with only one sucker; eggs with polar filaments 7. 

2. Acetabulum or ventral sucker situated at posterior end of body. 

Paramphistomatidae (p 41). 
Acetabulum situated in anterior half of body 3. 

3. Anterior end of body provided with a kidney-shaped collar armed 

with one to two rows of large spines Echinostomatidae (p. 21). 

Anterior end of body without collar as above 4. 

4. Usually large flukes, either flat and leaflike, slightly flattened, 

or cyhndncal; cirrus pouch and cirrus present; seminal re- 
ceptacle very small or absent Fasciolidae (p. 3). 

Medium-sized to very small flukes, usually oval and flattened; 
cirrus pouch and cirrus absent ; seminal receptacle large and 
conspicuous 5. ^ 

5. Body spindle shaped; occurring in cysts, usually in pairs. 

Troglotrematidae (p. 23). 
Body flat, not occurring in cysts 6. 

6. Body covered with small, scalelike spines; acetabulum inclosed 

in the genital sinus ; parasites of the intestinal tract. 

Heterophyidae (p. 33). 

Body usually without spines; acetabulum not inclosed in the 
genital sinus ; parasites of the gall bladder or bile ducts. 

Opisthorchiidae (p. 25). 

7. Genital pore situated at extreme posterior end of body. 

Opisthotrematidae (p. 48). 

Genital pore near anterior end of body 8. 

S. Ventral surface of body usually provided with longitudinal rows 
of glands, or rugae; vitellaria pretesticular ; without probo- 

scid complex in posterior part of body Hotocotylidae (p. 44) 

Ventral surface of body without rows of glands, or rugae; 
vitellaria posttesticular ; proboscid complex in posterior part 
of body Bhabdiopoeidae (p. 47). 
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Family PASCIOLIDAE Railliet, 1895 

Synonyms. — ^Fasciolopsidae Odliner, 1926, p. 4; Campulidae 
Odhner, 1926, p. 6 ; Brachycladiidae Faust, 1929, p. 88. 

Famil/y diagnosis. — ^Large flat forms; suckers relatively close to- 
gether; cuticle with or without spines. Intestinal ceca simple or 
with lateral dendritic branches. Excretory bladder simple and tube- 
like, or profusely branched. Genital pore preacetabular ; cirrus 
pouch present; cirrus armed or imarmed. Testes usually pro- 
fusely branched, but may be without branches or lobes. Ovary 
branched or entire; seminal receptacle reduced or absent; Laurer’s 
canal present. Vitellaria profusely developed, consisting of numer- 
ous follicles situated along the sides of the body and becoming 
confluent posteriorly. Uterus with relatively few coils; eggs large, 
either circular or triangular in cross section. 

Type genus. — Fasciola Linnaeus, 1758. 

KEY TO SOBFAMIIIES OF FASCIOUDAI! CWNTAININO SPECIES PABASITIO IN MABINE 

MAMMALS 

1. Body flat, leaflike; testes and ovary profusely branched; eggs 
without thickening at posterior pole, circular in cross section. 

Basciolinae (p. 8). 

Body elongated and slightly flattened, but not leaflike; testes 
and ovary usually unbranched ; eggs with thickening at pos- 
terior pole, usually triangular in cross section Campulinae (p. 5), 

Subfamily Fasciolinae Stiles and Hassall, 1898 

Subfamily diagnosis. — ^Fasciolidae: Body flat and leaf like. In- 
testinal ceca profusely branched, the branches being dendritic and 
mainly lateral. Excretory vesicle with lateral branches. Testes 
profusely branched; cirrus pouch not extending beyond posterior 
margin of acetabulum; cirrus unarmed. Ovary branched. Eggs 
without thickening at posterior pole, circular in cross section. Para- 
sites of herbivorous or omnivorous mammals. 

Type genus. — Fasciola Linnaeus, 1758. 

Genus FASCIOLA Linnaeus, 1758 

Generic Fasciolinae : Body large, broad, flat, and leaf- 

like ; anterior end conical, forming a cephalic cone, which is set off 
from the wider, flattened, leaflike portion. Cuticle armed with scale- 
like spines. Oral sucker subterminal; acetabulum at base of cephalic 
cone. Prepharynx short; pharynx well developed; esophagus short; 
mtestinal ceca long, extending to posterior end of body and provided 
with numerous, long, dendritic lateral branches, and fewer, shorter, 
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median branches. Excretory yesicle long and slender, with numer- 
ous lateral branches, which anastomose to form an extensive dorsal 
and ventral network. Genital pore preacetabular, situated at base 
of cephalic cone; cirrus pouch not extending caudally beyond pos- 
terior margin of acetabulum; testes profusely branched, tandem in 
position, and situated in the equatorial zone. Ovary branched, pre- 
testicular, situated to one side of median line ; seminal receptacle ab- 
sent; Laurer’s canal present. Vitellaria very profusely developed, 
extending from base of cephalic cone to posterior end of body, com- 
pletely filling posttesticular area, and extending both dorsal and ven- 
tral to intestinal ceca. Uterus coiled in the form of a rosette, sit- 
uated between acetabulum and ovary. Eggs large, without thicken- 
ing of posterior pole, circular in cross section. Parasitic in bile ducts 
of herbivorous and omnivorous mammals. 

Tyfe species. — Fasciola hepatica Linnaeus, 1758. 

FASCIOLA HEPATICA Lhmaens, 1788 
Plate 1 , Piotjbe 1 

Synonyms. — Flanaria latiitscula Goeze, 1782, p. 169; DistOTna Tie- 
paMcum (Linnaeus, 1758) Abildgaard (?) ; Fasciola himana Gmelin, 
1790, p. 3053; Fasciolaria hepatica Encycl. Metropolitans, 1845, p. 
1^1] DistoT/mn oaviae Sonsino, 1890, p. 100; CladocoeUv/m hepaticatm 
(Linnaeus, 1758) Stossich, 1892, p. 7. 

Description. — Fasciola: Body flat and leaflike, 13 mm long by 3.7 
mm wide in region of ovary ; cephalic cone 1 nun long. No cuticular 
spines were present on the specimen examined by the writer. Oral 
sucker subterminal, 387jn long by 542^1 wide ; acetabulum transversely 
oval, 542fi long by 697/x wide, situated 1.2 mm from anterior end of 
body. Digestive tract as described for F. hepaiica by other writers. 
Testes profusely branched, occupying the entire intercecal field from 
the level of the ovary to about one-fourth of the body length from 
the posterior end. Grrus pouch ovoid, not extending caudad be- 
yond center of acetabulum ; cirrus strongly muscular, not protruded. 
Ovary branched, situated to right of median line immediately 
cephalad of testis; Mehlis’s gland globular, 341/1 in diameter, situated 
in median line. Vitellaria profusely developed, extending to level 
of acetabulum on the right side, but stopping abruptly about 1 ttuti 
caudad of acetabulum on the left side; caudally the vitelline follicles 
completely fill the posttesticular area. Uterus closely coiled and 
occupying the intercecal field between the anterior testis and acetabu- 
lum; genital pore 186/t cephalad of anterior margin of acetabulum. 
Eggs oval, 120/1 to 127/i long by 60/i to 67/i wide. 

Hosts. — Herbivorous mammals and man; marine mammals 
{Otcinus orca=Orca gladiator; Bdlaenoptcra oticutorostrata=B. 
rostraAa) . 
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Location . — ^Bile ducts for marine mammals, and usually for other 
animals. 

DisPnbution. — ^Europe (for B. aoutorostrata and Orcinus orea). 

Remarhs. — ^The description of Fasciola hefotica given here is based 
upon a carmine-stained toto mount, which Dr. C. W. Stiles kindly 
loaned the writer for study, it being one of the specimens referred 
to below. Aside from a few slight differences, such as body size and 
a slightly smaller egg, this fluke so closely resembles F. hepatica from 
ruminants that it must be regarded as the same species. 

There appear to be only two records of Fasciola hepatica from 
marine mammals. Stiles and Hassall (1894) record this species 
from Orea gladiator., and later Stiles (1894, p. 302) states; “ Leuckart 
once gave me two specimens of a fluke, which I still have in my 
possession, labeled ‘Leber, Schwert-fisch.’ I am unable to distin- 
guish this fluke from Fasciola Tiepatiea. I assume that this ‘ Schwert 
fish ’ is Orea gladiator rather than Xiphias gladivs., as all the other 
hosts of F. hepatioa are mammals.” Odhner (1905) notes that he 
found a fragment of F. Tiepatiea in a vial labeled “ Distoma goliatJi 
van Ben.,” in the Kopenhagen Museum. Odhner believed that this 
was a case of mislabeling and regarded it as unthinkable that a 
whale could have become infested with this fluke. 

The two records cited above may have been the result of mislabel- 
ing, but if so it is quite remarkable that two such instances should 
have occurred in which the hosts cited were cetaceans. 

Subfamily Campulinae Stunkard and Alvey, 1930 

Synonym. — ^Brachycladiinae Odhner, 1910c, p. 165. 

SubfaTrdly diagnosis. — ^Fasciolidae: Elongated, medium-sized to 
very large flukes ; body relatively narrow and thick. Cuticle armed 
with relatively large, pointed spines. Suckers close together in 
some genera and rather widely separated in others. Digestive sys- 
tem H shaped, except in OdJinerielZa; anterior ceca short; posterior 
ceca long, sinuous and extending to posterior end of body; divertic- 
ula, when present, are both median and lateral. Excretory vesicle 
tubelike, without lateral branches. Genital aperture preacetabular ; 
cirrus pouch frequently extends far caudad of acetabulum; cirrus 
armed or unarmed. Testes slightly or deeply lobed, or smooth, 
tandem in position, and situated not far caudad of ovary. Ovary 
smooth or slightly lobed ; seminal receptacle much reduced in size or 
absent; Laurer’s canal present. Vitellaria well developed. Uterus 
with relatively few loops; vagina with or without spines. Eggs 
with thickened posterior pole, usually triangular in cross section. 
Parasites of marine mammals. 

Type genm. — Oampula Cobbold, 1858. 
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KEY TO THE GENEJBWt OF THE SUBFAMILY CAMPUUNAE 

1. Cirrus unarmed 2. 

Cirrus armed 4. 

2. Body slender, 60 mm to 80 mm long ; ovaiy deeply lobed ; vitella- 

ria in more or less rectangular masses of follicles- Lecithodesmus (p. 11). 
Body more robust, less than 20 mm long; ovary not lobed; vitel- 
laria not as above 3. 

3. Oral sucker mucb larger than acetabulum ; eggs circular in cross 

section Zaloptotrema (p. 13). 

Oral sucker and acetabulum about equal in size ; eggs triangular 

in cross section Campula (p. 6). 

4 Vagina unarmed ; vitelline follicles in distinct masses 5. 

Vagina armed ; vitelline follicles not in distinct masses 6. 

5. Anterior ceca absent; in liver of pinnipeds Odlineriella (p. 20). 

Anterior ceca present; in intestine of cetaceans Hadwenius (p. 17). 

6 Testes deeply lobed; intestinal ceca with median and lateral 

diverticula Synthesium (p. 16). 

Testes not deeply lobed; intestinal ceca without median and 
lateral diverticula Ortbosplanclmus (p 14). 

Genus CAMPULA Cobbold, 1858 

Synonym. — BroGhycladium Looss, 1899, p. 558. 

Generic diagnosis. — Campulinae : Body elongated and slightly 
flattened; posterior end usually more pointed than anterior end. 
Cuticle completely covered with large, pointed spines. Oral sucker 

slightly smaller than acetabulum. Intestinal ceca with short median 
and lateral diverticula. Excretory vesicle tubelike, extending an- 
teriorly to ovary. Genital pore immediately cephalad of acetabulum ; 
cirrus pouch short; cirrus unarmed; testes with or without lobes, 
never dendritic. Ovary entire, pretesticular; seminal receptacle re- 
duced; Laurer’s canal present. Vitellaria profusely developed, ex- 
tending anteriorly to level of pharynx. Uterus with few coils. Eggs 
triangular in cross section. 

Type species. — Campula ohlonga Cobbold, 1858. 

KEY TO SPECIES OF THE GENUS OAMPULA 


1. Testes lobed 2. 

Testes not lobed z. 

2. Cirrus pouch not extending caudad of acetabulum; intestinal 

branches without anal openings palliata (p. 9). 

Cirrus pouch extending caudad of acetabulum ; intestinal 
branches with anal openings oblonga (p. 7). 

3. Suckers close together; testes preequatorial rochebruni (p. 11). 


Suckers widely separated; testes in posterior third of body_ delphini (p, 9). 
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CAMPULA OBLONGA Cobbold, 1858 
Plate 1 , Pigtjbes 2-6 

Synonyms. — Distomum ohlongum (Cobbold, 1858) Braun, 1892, 
p. 99; Distomvm {Braohylaimm) ohlongum (Cobbold, 1858) Stos- 
sich, 1892, pp. 16-17; Brachyeladiwm ohlongum (Cobbold, 1858) 
Looss, 1902, p. 716; Distonmm tenuioolle Rudolphi of Olsson, 1893, 

p. 9. 

Description. — Oampula: Body elongate, 4 to 7 mm long by 1 to 
3 mm wide, anterior end obtuse, posterior end rounded. Cuticle 
armed with pointed spines, 44/i long by 14/i wide, arranged in 
alternating transverse rows. Oral sucker subterminal, 310/i to 340/i 
in diameter; acetabulum 430ft to 465/1 in diameter, situated a little 
less than one-fourth of the body length from the anterior end. 
Prepharynx very short and wide; pharynx piriform, 310/i to 360/t 
long by 170/1 to 220/i wide ; esophagus about lOO/i long. The short, 
anteriorly directed, intestinal ceca extend beyond posterior margin 
of the oral sucker and are not provided with lateral diverticula; 
the posteriorly directed branches are more or less zigzag and 
extend to the posterior end of the body, where they open into a 
depression in common with the excretory vesicle; the posterior 
branches of the intestine are provided with short median and lateral 
diverticula. The excretory vesicle is tubelike and extends anteriorly, 
dorsal to testes, to the level of the posterior margin of the ovary; 
it is slender at the posterior end, but becomes progressively wider 
anteriorly. The genital aperture is situated immediately cephalad 
of the acetabulum; genital sinus small. Cirrus pouch somewhat 
pestle shaped, slightly curved, and extending caudad to a point 
about midway between the posterior margin of acetabulum and the 
anterior margin of ovary. The greater part of the cirrus pouch is 
filled with a sinuous seminal vesicle. Cirrus unarmed, protrusible. 
The testes are deeply lobed, tandem in position, and occupy the 
equatorial third of the body ; the anterior testis is 620ft to 770ft long 
by 770ft to 990ft wide, and the posterior testis in 620ft to 1 mm long by 
770ft to 1.2 mm wide. Ovary transversely oval, 186ft to 372/i long 
by 310ft to 527ft wide, situated immediately cephalad of anterior 
testis and to the right of the median line. Seminal receptacle 
greatly reduced in size or (?) absent (NicoU described a small 
seminal receptacle, but the writer has been unable to demonstrate 
this structure in the specimens at his disposal) ; Laurer’s canal 
present. Vitellaria abundantly developed, the follicles being dis- 
tributed over the entire dorsal surface from the level of the pos- 
terior end of the esophagus to the posterior end of body ; ventrally 
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the foUicles do not extend medially much beyond the inner limits of 
the intestine in the testicular and pretesticular zones, but com- 
pletely fill the posttesticular zone. The uterus is relatively short, 
consisting of a few loops confined to the intercecal field between the 
ovary and acetabulum; vagina about one-half the length of cirrus 
pouch, muscular, and without spines. Eggs 90/* to 97/* long by 45/* 
wide, oval in outline, but more or less triangular in cross section; 
shell yellow, thickened to form a knoblike projection at posterior 
pole ; opercular pole flat. 

B.ost. — Phocaena 'pTwcoena {=PJiocaena comrrmnis), 

Locatwn. — ^Bile ducts. 

Distrihution. — ^Europe; North America (United States). 

Be'marJcs, — ^The above description is ba^ed upon specimens 
(U.S.N.M. Helm. Coll. No. 8415) collected by Dr. G. A. MacCaUum, 
June 27, 1925, from the liver of Phocaena phocoena at Woods Hole, 
Mass. Two additional lots of specimens have also been examined. 
The first of these (U.S.N.M. Helm. Coll. No. 3379) was collected 
by Prof. Max Braun from the liver of Phooaena corrmmds at 
Warnemunde, and identified as Oampvla oblong a. The date of col- 
lection is not given, but it is probable that this is a part of the ma- 
terial upon which his (1900) description of this species is based. 
The second lot of specimens (U.S.N.M. Helm. Coll. No. 16682) is 
labeled Oampula oblomga^ liver, Phocaena comrmmis^ Millport, 
August 15, 1908, determined by Wm. Nicoll.” In the case of this 
material, there appears to be no doubt that this represents a part 
of the specimens described by Nicoll in 1909. The specimens com- 
prising both of these lots agree in all essentials with those from the 
MacCallum collection. 

One of the outstanding characters which distinguish 0. oblonga 
from all other species of the genus is the presence of anal openings. 
These structures are quite distinct and were found to occur in all 
specimens examined. 

Anal openings have been reported as occurring in species belong- 
ing to the family Echinostomatidae by Leiper (1908) and by Odhner 
(1910c) ; in the Steringophoridae by Odhner (1911) ; in the Accacoe- 
liidae by Looss (1912) ; in the Azygiidae and Allocreadiidae, and in 
Schistorehis eameits (syn. Pleorchis olig orchis; family uncertain) by 
Odhner (1928) ; in the Opecoelidae by Ozaki (1925; 1928) ; and in 
the Diploproctodaeidae by LaKue (1926) and by Ozaki (1928). 
Stunkard (1930) also demonstrated the presence of these openings 
in Distommn sp. of Linton, 1899, and proposed a new genus and 
species, Bianimn concammi^ for this trematode. 

The genetic significance of the occurrence of anal openings in 
these worms is not clear. In two of the families, Opecoelidae and 
^^pl^P^^G^odaeidae, these structures are present in all species in- 
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eluded in these groups ; in other families, however, this does not hold 
true. So far as the family Fasciolidae is concerned, (7. ollonga is 
the only species known to possess these structures ; it appears, there- 
fore, that anal openings in some species are characters of specific 
rather than generic or family significance. 

CAMPXILA PALLIATA (Looss, 1885) Looss, 1901 
Plate 2, Pigttbes 6-7 

SyThonyms, — Distom/um palliaium Looss, 1885, pp. 390-427 ; 
Bviwhy^adimri (Looss, 1885) Looss, 1899, p. 558; Olado- 

coeliwm pcdliatum (Looss, 1885) Stossich, 1892, pp. 10-11. 

Desoriftion, — Gampula: Body elongated, 9 mm to 10 mm long by 
1.5 mm to 2 mm wide and 750/it to 1 mm thick; the anterior end is 
more rounded than the posterior end, and there is a definite constric- 
tion of the body in the vicinity of the acetabulum. Cuticle armed 
with closely set rows of pointed spines, 62/i, to 76/x long by 5jLt to 8/* 
wide, which completely cover the body. Suckers about equal in size 
and situated 2.5 mm to 3.5 mm apart. Pharynx ovoid, 380/a long by 
293/a wide ; esophagus 540/a wide. The intestinal tract consists of a 
pair of anteriorly directed ceca, one on each side, which extend to the 
level of the oral sucker, and a pair of posteriorly directed ceca, 
which extend to the posterior end of the body, both pairs of ceca 
being provided with short median and lateral diverticula. Excre- 
tory vesicle tubular, extending anteriorly dorsal of testes and di- 
viding into two branches. Genital aperture median and situated 
a short distance cephalad of acetabuliun. Cirrus pouch strongly 
muscular and situated mostly in front of acetabulum ; it contains the 
seminal vesicle, ejaculatory duct, and cirrus. Testes lobed, tandem 
in position, situated in posterior part of middle third of body. 
Ovary irregular in outline, 489/a in greatest diameter, situated to left 
of median line and cephalad of anterior testis; seminal receptacle 
small ; Laurer’s canal present. Vitellaria abundantly developed and 
consisting of grapelike follicles, wliich extend from region of 
pharynx to posterior end of intestinal ceca. Uterus consists of 
numerous coils situated dorsal to acetabulum. Eggs 59/a long by 43/a 
wide, ellipsoidal, the opercular pole blunter than the posterior pole. 

Host. — Delphmus delphis. 

Location . — ^Liver (bile ducts). 

Distribution. — ^Europe. 

CAMPULA DELPHINI (Poirier, 1886) Bittner and Sprehn, 1928 

Plate 2, Fig-ures 8-10 

Synonyms. — Distomum delfTiini Poirier, 1886, pp. 34-36; Olado- 
coelium delpMni (Poirier, 1886) Stossich, 1892, p, 10; Brachycla- 
dium delfhini (Poirier, 1886) Looss, 1899, p. 558. 
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Description. — Oampvla: Body flat, 14 mm long by 2 mm wide, 
slightly attenuated at the extremities. Cuticle covered with small 
slender spines. Suckers about equal in size; acetabulum YOO/x, in 
diameter, oral sucker slightly smaller; distance between suckers 7 
imm. Prepharynx short and wide ; pharynx piriform in shape, 700/t 
long by 400jit wide; esophagus very short; intestine with short, an- 
teriorly directed ceca, one on each side, which extend to the level 
of the oral sucker, and long posterior ceca, which extend to the pos- 
terior end of the body. The anterior ceca are provided with three 
more or less well-developed lateral diverticula, and the posterior 
ceca are provided with short diverticula throughout their course, 
especially along their lateral margins. Genital aperture median, situ- 
ated a short distance cephalad of acetabulum; cirrus pouch short and 
wide, containing the seminal vesicle, short prostatic canal, and a poor- 
ly developed ejaculatory duct, and situated entirely in front of ace- 
tabulum. Testes large, ovoid, tandem in position, and situated in an- 
terior part of the posterior third of body. Ovary small, spherical, 
situated cephalad of anterior testis and to the right of median line; 
Mehlis’s gland well developed, to left of ovary; Laurer’s canal pres- 
ent. Vitellaria well developed and occupying almost the entire sur- 
face of body, both dorsally and ventrally; they are composed of 
tubular glands entangled to form a compact network; the vitelline 
ducts unite cephalad of the genital aperture and caudad of posterior 
testis, and also between ovary and anterior testis where they form 
the vitelline reservoir. Uterus sinuous, situated between Mehlis’s 
gland and genital aperture. Eggs elliptical, 60/x long by 46/t wide, 
slightly pointed posteriorly. 

Most. — Delphinus delphis. 

Location. — ^Liver (bile ducts). 

Distribution. — Europe. 

Remarks. — Odhner (1905) was of the opinion that this species was 
probably identical with Brachycladivm podUatwn Looss {—Camr 
p^a pdHiata) , since he stated : “ Ich bin namlich nicht vollig iiber- 
zeugt, dass Br, delphini nicht mit dem demselben Wirte entstam- 
menden Br. pdlliatum am Ende zusammenfallen konnte. Die Difler- 
enze in der Form der Hoden diirfte fiir das Auseinanderhalten der 
beiden Arten kaum geniigen.” Odhner’s point regarding the form 
of the testes is well taken, but there are other characters which 
appear defimtely to el imin ate the likelihood of the two species being 
identical. In GampuLa pcdliata the uterus forms a rosette mass of 
coils dorsal to the acetabulum, the egg does not show a definite polar 
prolongation or thickening, and the anterior and posterior vitelline 
ducts do not anastomose. In 0. delphini the uterus lies caudad of 
the acetabulum, the egg shows a marked polar thickening or pro- 
longation, and the vitelline ducts anastomose anterior to the genital 
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aperture and posterior to the posterior testis. Despite the fact that 
Poirier’s (1886) description of <7. del'phini is so somewhat incomplete, 
the writer feels that a restudy of specimens of this species will show 
it to be specifically distinct from O. palliata and perhaps to belong 
to a different genus. Aside from the shape of the ovary and testes, 
it appears to be more closely related to the genus Leoithodesmus than 
to the genus Gam/pula^ but the writer prefers to leave it in the latter 
genus until an examination of specimens of these forms is possible. 

CAMPULA KOCHEBRUNI (Poirier, 1886) Bittner and Sprehn. 1928 
Plate 3, Fiqubes 11-12 

Synonyms, — Distomum rocTiebnmi Poirier, 1886, pp. 36-37 ; 
OladoGoelium rocTiebruni (Poirier, 1886) Stossich, 1892, p. 11; 
BrmhyclaMwn rochebruni (Poirier, 1886) Looss, 1899, p. 658. 

Description. — GampuLa: Body narrow, 10 mm long by 1 mm wide; 
ventral surface flat, dorsal surface slightly convex. Cuticle beset 
with very slender spines, which are especially abundant and close 
together on the anterior part of body. Suckers equal in size, 380/i 
in diameter (Poirier gives the diameter as 0.038 mm, but this un- 
doubtedly is an error for 0.38 mm) and 700ju. apart. Pharynx 490/* 
long by 180/* wide; esophagus very short; intestine as in G. delphird. 
Genital aperture immediately cephalad of acetabulum; cirrus pouch 
short and wide, preacetabular. Testes large, ovoid, tandem in posi- 
tion, and situated near equator of body. Ovary small, spherical, 
situated cephalad of anterior testis and to right of median line; 
Mehlis’s gland more elongated and situated to left of ovary. Vitel- 
laria composed of anastomosing tubular glands and extending over 
the greater part of body; the vitelline ducts do not anastomose in the 
anterior and posterior parts of body as in G. delpMni. Uterus with 
few loops, situated between Mehlis’s gland and genital sinus. Eggs 
oval, 82/* long by 45/* wide, strongly pointed posteriorly. 

Host. — Delphinus delphis. 

Loccdion. — ^Liver. 

Distribution. — Europe. 

Genus LECITHODESMUS Braun, 1902 

Generic diagnosis. — Campulinae: Body long, slender, and flat- 
tened dorsoventrally. Suckers widely separated. Intestinal ceca 
provided with median and lateral dendritic diverticula. Cirrus 
pouch extending slightly beyond posterior margin of acetabulum; 
cirrus imarmed; testes branched. Ovary deeply lobed; vitellaria in 
quadrangular groups of follicles extending from region of pharynx 
to posterior end of body. Parasites of cetaceans. 

Type species. — Ledthodesmus goliath (van Beneden, 1858) 
Odhner, 1905. 
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UiCITHODBSMUS GOLIATH (van Beneden, 1858) Odhner, 1905 
PlATE 3, FIGTTEES 15-16 

Synonym. — Distomwn goliath van Beneden, 1858, pp. 95-97. 

Description. — Ledthodesmus : Body ribbonlike, 60 to 80 mm long 
by 8 mm wide and 1.6 to 1.8 mm thick (90 mm long by 9 mm 
wide, according to Lomberg, 1891), anterior end bluntly rounded 
and posterior end slightly attenuated. Spines present on anterior 
part of body. [Odhner (1905) beheves that the absence of spines 
on the posterior part is due to the effects of maceration for several 
days of habitual delay before specimens can be collected after the 
host has been killed.] Oral sucker 2.3 mm in diameter by 2 mm 
deep, subterminal in position ; acetabulum 1.8 mm in diameter by 1.6 
mm deep, according to Odhner (1.3 mm in diameter, according to 
Braun, 1902b), situated a little more than one-third of the body 
length from the anterior end (28 mm from oral sucker, according 
to Lonnberg). Prepharyns short; pharynx 1.5 mm long by 950ft 
wide (700/1 wide, according to Braun); esophagus very short; in- 
testinal ceca extend to posterior end of body and are provided with 
median and lateral dendritic diverticula. The anteriorly directed 
cecal appendages extend to the level of the middle of the pharynx, 
each being provided with four lateral diverticula. Excretory vesicle 
tubular and extending to level of ovary. Genital pore preacetabu- 
lar; cirrus pouch club shaped, containing a large seminal vesicle 
and an unarmed cirrus 3 mm to 4 mm long. Testes branched, tan- 
dem in position, and situated in the posterior half of the body. 
Ovary star shaped, atuated immediately cephalad of the anterior 
testis, slightly to light of median line. Laurer’s canal present; 
seminal receptacle (1). The vitellaria consist of quadrangular 
groups of follicles extending both dorsally and ventrally from the 
level of the pharynx to the posterior end of body. According to 
Braun, the vitelline ducts consist of a long, slender, anterior duct, 
which bifurcates to form two lateral ducts that extend to a short 
distance caudad of ovary where they join the transverse ducts, and 
of a shorter, unpaired, posterior duct which bifurcates to form an- 
terior lateral ducts which are sometimes connected by transverse 
anastomoses; the transverse ducts are formed by the imion of the 
anterior and posterior lateral ducts. Uterus convoluted and termi- 
nating in a well-developed vagina, which opens into the genital 
sinus near the male gemtal aperture. Eggs 120ft long by 75ft wide, 
triangular in cross section. 

Hosts. — BaZaenopt&)'a a/mtorostrada {=B. rostrata), B. 'borealis, 
and Bcda&na m/ysticetus. 

Location. — Liver. 

Distribution . — Europe. 
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Genus ZALOPHOTREMA Stunkard and Alvey, 1929 

Generic Magnosis. — Campiilinae : Body flattened, somewhat atten- 
uated posteriorly and rounded anteriorly. Oral sucker terminal, 
larger than acetabulum. Intestinal ceca as in Gamjnia; posterior 
ceca without anal openings. Excretory pore terminal; excretory 
vesicle tubular and extending to ovary. Cirrus pouch extending 
caudad of ovary; cirrus imarmed. Ovary indented but not lobed, 
pretesticular and slightly to right of median line ; seminal receptacle 
absent; Laurer’s canal present. Vitellaria as in Oamfuia. Uterus 
coiled. Eggs with thickening at posterior pole, circular in cross 
section. Parasites of pinnipeds. 

Tg^e sgedes. — ZdlopTiotrema hefaUmm, Stunkard and Alvey, 
1929. 

ZALOPHOTREMA HEPATICDM Stunkard and Alvey, 1929 

Plate 3, Piguees 13, 14 

Description. — Zalophotrema: Body elongate and flattened dorso- 
ventrally, 11 to 13 mm long by 3 to 3.6 mm wide, and from 
600/* to ] mm thick, the thickness decreasing abruptly imme- 
diately caudad of testes. Cuticle armed with spines, which vary 
from 14/t to 35/* in length. Oral sucker 700/* to 800/* long by 800/* 
to 1 mm wide; oral opening slightly subterminal. Acetabulum 
570/* to 620/* in diameter, situated one-fifth to one-sixth of the body 
length from the anterior end. Pharynx piriform, 550/* to 600/* long 
by 380/* to 420/* wide. The digestive system bifurcates a short dis- 
tance caudad of pharynx into two laterally directed branches, each 
of which bifurcates into a short anterior and a long posterior cecum ; 
the anterior ceca terminate near the anterior end of pharnyx; the 
posterior ceca are provided with many median and lateral diverticula, 
and terminate near the posterior end of the body. Excretory pore 
terminal; excretory vesicle extending anteriorly as a simple sac to 
the region of the ootype. Cirrus pouch relatively weakly developed, 
extending from genital pore to level of ovary, according to Stunkard 
and Alvey (1930), and containing a coiled seminal vesicle, prostate 
cells, and an unarmed cirrus. Testes large and deeply lobed, tandem 
in position, and occupying the equatorial third of body. Ovary 
lobed, 500/* long by 1 mm wide, situated at caudal end of anterior 
third of body ; Mehlis’s gland posterior and dorsal to ovary ; seminal 
receptacle absent; Laurer’s canal present. The vitellaria consist of 
masses of follicles, which extend in the lateral areas of the body 
from the level of the pharynx to the posterior end; they tend to be 
dorsal in position in the anterior part of body, almost meeting in 
the median line cephalad of genital pore, while caudad of testes 
they are both dorsal and ventral in position and invade the median 
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jfield. The uterus consists of masses of coils filling the central part 
of body from the ovary to the acetabulum. The vagina is about 
one-half the length of the cirrus pouch. Eggs oval, 68 /a to 79 /a long 
by 43/a to 52/t wide, thickened at posterior pole and circular in 
cross section. 

Most. — Zctlophw cdLifomianus. 

LoeaMon. — ^Bile ducts. 

Distnbviion. — ^North America — ^United States (New York Aqua- 
rium and National Zoological Park, Washington, D. C.). 

BeTnarks. — ^The foregoing description is slightly modified from 
that given by Stunkard and Alvey (1930). 

Four specimens (U.S.N.M. Helm. Coll. No. 29731) of what ap- 
pear to be this species were collected, March 17, 1930, from the 
liver of a specimen of ZdLophus calif omianviS, which died in the 
National Zoological Park, Washington, D. C. These specimens 
agree in all essential characters with the description given by Stunk- 
ard and Alvey except as regards the branching of the anterior ceca 
and in the length of the cirrus pouch. As regards the anterior ceca, 
Stunkard and Alvey state that “ each of the anterior branches gives 
off two or three diverticula,” but in the specimens at the writer’s dis- 
posal no such diverticula were found. Two of the specimens showed 
a slight irregularity in the diameter of these ceca, but this appeared 
to be due to distention with ingesta. The cirrus pouch is described 
by Stunkard and Alvey as extending caudally to the level of the 
ovary, but in the writer’s specimens this structure was found to 
extend to about midway between the posterior margin of the acetab- 
ulum and the anterior margin of the ovary. These differences, 
however, appear too slight to warrant considering the possibility of 
the writer’s specimens representing a species distinct from Z. 
hefobicmn,. 

Genus ORTHOSPLANCHNUS Odhner, 1905 

Generic diagnosis. — Campulinae: Body elongated and slightly 
flattened; cuticle covered with pointed spines. Intestinal ceca with- 
out lateral or median diverticula. Genital pore preacetabular ; cirrus 
pouch long and pestle shaped, extending beyond posterior margin 
of acetabulum; cirrus armed with strong pointed spines. Testes 
with indented margins, postequatorial and tandem in position. 
Ovary without lobes ; seminal receptacle very small ; Laurer’s canal 
present. Vitellaria profusely developed, the follicles being dis- 
tributed both dorsally and ventrally from region of pharynx to pos- 
terior end of body. Uterus with few coils; vagina well developed 
and lined with strong pointed spines. Eggs triangular in cross 
section. Parasites of pinnipeds. 

Tgpe species. — OrthosplancJmm cercticm Odhner, 1905. 
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KET TO SPEdBS OP ORTHOBPIASTOHNTTS 

1. Body almost cylindrical ; ventrally the vitelline follicles encroach 
on the testicular and uterine fields but do not extend ante- 
riorly as far as pharynx fraterculus (p. 16). 

Body somewhat fiattened; ventrally the vitelline follicles do 
not encroach on testicular and uterine fields but extend 
anteriorly beyond level of posterior end of pharynx arcticus (p. 15). 

ORTHOSPLANCHNUS ARCTICUS Odhner, 1905 
Plate 4, Pigubbs 17, 18 

Desoriftion. — OrthosplanGhrms: Body slightly flattened, 3.5 mm 
to 7 inin, usually 4.5 mm to 6 mm long by 850/i to 1.15 mm wide, 
tapering toward both ends, the posterior part of body being slightly 
more attenuated than the anterior part. Cuticle spiny throughout, 
the spines on the anterior part of body being about 40/i long, while 
those at both ends are somewhat smaller. Oral sucker 480/i to 600/i 
in diameter, subterminal in position; acetabulum 450jii to 530/i in 
diameter, situated about one-fourth of body length from anterior 
end. Prepharynx about 200ju long, pharynx about 400/t long by 300/i 
wide, esophagus 120/* to 150/* long. Intestine with short anteriorly 
directed ceca, one on each side, which extend to level of anterior end 
of pharynx, and long posterior ceca, which extend to end of body; 
both the anterior and posterior ceca are simple and without diver- 
ticula. Excretory pore terminal; excretory vesicle simple and tubu- 
lar, and extending anteriorly to level of anterior margin of anterior 
testis. Genital aperture preacetabular, median; genital sinus spa- 
cious. Cirrus pouch pestle shaped and extending caudally to about 
midway between acetabulum and anterior testis (about two-fifths 
of the distance from acetabulum to ovary, accoi'ding to Cooper, 
1921) ; seminal vesicle more or less spherical and about 250/* in 
diameter when filled with sperms, more tubelike when empty; pars 
prostatica cylindrical, 170/* to 200/* long, and set off from the seminal 
vesicle by a sharp constriction; ejaculatory duct about the same 
length as pars prostatica; cirrus protrusible and spiny, the spines 
40/1 to 45/* long by 7/* wide at their bases and inserted into a basal 
disk 15/* to 19/* in diameter by 12/* thick. Testes elongated oval in 
shape, with indented margins ; the anterior testis is usually slightly 
smaller than the posterior; they are tandem in position and situ- 
ated in the anterior half of the posterior part of the body. Ovary 
entire, transversely oval in shape, situated cephalad of anterior 
testis and to the right of the median line; seminal receptacle very 
small; Laurer’s canal present. Vitellaria profusely developed and 
extending both dorsally and ventrally of intestinal ceca from the 
level of the pharynx to the posterior end of the body; anterior to 
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acetabulum the follicles form a transverse dorsal band across body; 
ventrally the follicles do not encroach on the testicular and uterine 
fields; caudad of the testes the follicles coalesce in the median line 
and completely fill the posttesticular zone. The uterus extends 
anteriorly from Mehlis’s gland in transverse loops to the acetabulum, 
where it terminates in a well-developed vagina, the cuticular lining 
of which is armed with spines similar to those of the cirrus. Eggs 
91/1 to lOO/i long by 54/t to 58/i wide, triangular in cross section, and 
having a thickened posterior pole. 

Hosts. — Erignatims barbatus ( = Phoca barbata) / Phoca Mspida. 

Location. — Gall bladder and liver. 

Distribution. — Europe (west coasts of Greenland and Spits- 
bergen) ; North America (Canada — ^Bernard Harbor, Northwest Ter- 
ritories — according to Cooper, 1921). 

ORTHOSPLANCHNUS FRATERCULTJS Odlmer. 1905 
Plate 4, Piqdbc 19 

Desoriftion. — OHhosflanchnus : Body almost cylindrical, 3 mm to 
4 mm long by 500/i to 6OO/1 wide. Cuticular spines more abundant 
than in 0. arctious. Oral sucker 370/1 to 440/i in diameter; aceta- 
bulum 400/1 to 600/1 in diameter. Pharynx 300/i to 330/i long by 200/i 
wide ; esophagus 220/t long. Cirrus pouch as in O. aroticus. Testes 
deeply indented. Vitellaria do not unite to form a dorsal band an- 
terior to acetabulum, and ventrally they encroach on the testicular 
and uterine fields. Other characters as in 0. aroticus. 

Hosts. — Odobenus rosmarvs; Erignathus barbatm. 

Location. — Gall bladder. 

Distribution . — Europe (Spitsbergen). 

Genus SYNTHESIUM Stunkard and Alvey, 1930 

Generic diagnosis . — Campulinae : Body long and slender. Suckers 
of equal size. Digestive system as in Camilla. Cirrus pouch long 
and slender, inclosing seminal vesicle, pars proslatica, and spiny 
cirrus; testes deeply lobed as in Ledthodesnms. Ovary spherical, 
pretesticular ; vitellaria consist of small, grapelike clusters of fol- 
licles and do not extend anteriorly as far as acetabulum ; uterus with 
few coils; vagina lined with spines. Eggs with polar thickening. 
Parasitic in intestine of cetaceans. 

Type epeeies. — Synthesium tursionis (Marchi, 1873). 

SYNTHESIUM TURSIONIS (Mardbi, 1873) > new combination 
Plate 5, Pigubes 20-21 

Eynonynis. — Diztommn tvsrsionis Marchi, 1873, p. 304; Distomvm 
Zongissimvon Poirier, 1886, pp. 29—30, not 2?. Zongissi/mum von Linstow, 
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1896; Z>. {Dicroeoelium) tursionis (Marchi, 1873) Parona, I 8965 p. 
162. 

Description, — SyntJiesium: Body whitish, 20 mm long by 1.5 mm 
wide, flattened ; cuticle spiny. Suckers equal in size, 800/x in diam- 
eter; acetabulum situated 3 mm to 4 mm caudad of oral sucker. 
Prepharynx 1 mm long; pharynx 720ju. long by 300/x wide; intestinal 
ceca as in Brachycladium {^Gampula)^ according to Odhner (1926) . 
Genital aperture preacetabular ; cirrus pouch long and tubular, and 
containing the seminal vesicle, a long slender pars prostatica, and 
cirrus (cirrus as in OrthosplancTinus^ according to Odhner). Testes 
as in Lecithodesmus^ according to Odhner ; anterior testis with five 
lobes and posterior with six lobes, situated in posterior third of body, 
according to Poirier. Ovary small, almost spherical, pretesticular, 
and situated near the equator of body; Mehlis’s gland a little larger 
than ovary. Vitellaria well developed and consisting of small grape- 
like clusters of follicles ; they extend from a short distance cephalad 
of ovary to the posterior end of body. Uterus sinuous ; vagina as in 
Orthosplanchnus, Eggs oval, 56ju. long by 33ju. wide, with thickening 
at posterior pole. 

Host, — Delphinus tursio {iproheiblj^^Tv/rsiops trunccdw). 

Location, — ^Intestine. 

Distribution, — Europe. 

Remarks, — This description is taken largely from that given by 
Poirier (1886) for Distomum longissimum. The description given 
by Marchi (1873) for D. tursionis is very incomplete and the figure 
accompanying it is very sketchy. Parona (1896) restudied speci- 
mens from Marchi’s original material and pointed out that D, tur- 
sionis Marchi and D, longissimum Poirier were identical, but added 
nothing to the original descriptions. Odhner (1926) reported that 
this species had the digestive tract of Brachycladium { = Oampula)^ 
the lobed testes of Lecithodesmus,^ and the characteristic copulatory 
organs (charakterischen Endapparate der Geschlechtswege) of Or- 
thosplanchnus ^ and suggested that it might be included in the latter 
genus. Kecently Stunkard and Alvey (1930) proposed the genus 
Bynthesium for this species. The writer is in accord with this action, 
since the inclusion of this species in the genus Orthosplanchnus^ 
or in any of the related genera, would necessitate extensive revision 
of the diagnoses of these groups; this is regarded as inadvisable 
until more species have been described. 

HADWENIUS, new genus 

Generic diagnosis, — Campulinae: Body very long and slender, 
cylindrical, suckers close together; oral sucker slightly larger than 
acetabulum. Cuticle of anterior part of body spiny. Intestinal ceca 
without diverticula. Excretory vesicle tubular, extending anteriorly 
11S893--32 2 
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to near posterior margin of ovary. Cirrus pouch pestle shaped, 
extending caudad of acetabulum; cirrus spiny as in Orthosplanohnus. 
Testes oval, tandem in position, situated in anterior fourth of body. 
Ovary transversely oval, pretesticular ; seminal receptacle absent; 
Laurer’s canal present. Vitellaria composed of rosette masses of 
radiating cords of follicles, "which extend from vicinity of anterior 
testis to posterior end of body. Uterus with few coils confined to 
intercecal space between ovary and acetabulum; vagina well devel- 
oped, unarmed. Eggs triangular in cross section, slightly thickened 
at posterior pole. Parasites of cetaceans. 

Type species. — Hadwenius seymouri^ new species. 

HABWENinS SEYMOXJBI, new species 

Plate 6, Figuees 23-25 

Deseri'ption. — Hadwenim : Body slender, 27 mm to 60 mm long by 
1.5 mm to 2 mm wide, and almost circular in cross section. The 
cuticle of the interior part of the body is spiny, the spines being 
about 27/i long by 7/i wide and arranged in alternating transverse 
rows; they are deep-set in the cuticle so that only the tips project 
above the surface. The rows of spines are close together in the 
region immediately caudad of the oral sucker, but become farther 
apart as they approach the region of the anterior testis, where they 
disappear completely. The oral sucker is cup shaped, 1.8 mm to 
2 mm long by 1.7 mm to 2 mm in diameter, the thickness of the wall 
being about 190ju,; the oral aperture is 540ja to 900/x in diameter and 
slightly subterminal. The acetabulum is transversely oval, 930/* 
to 1.2 mm long by 1.3 mm to 1.5 mm wide, and the walls are about 
180/t thick ; the distance between the suckers is from 800/x to 1.6 mm, 
depending upon the degree of contraction. The length of the pre- 
pharynx is variable; in some specimens it is about 810/* long, while 
in others the pharynx is drawn into the base of the oral sucker so 
that the prepharynx is very wide and short. The pharynx is 900/* 
to 1 mm long by 620/* to 900/* wide. The esophagus is very short and 
wide. The intestine is H shaped as in other members of the sub- 
family; the ceca are straight and without lateral or median diver- 
ticula. The excretory pore is situated at the summit of a papillalike 
prominence, which projects into a deep pit or depression at the 
posterior end of the body. The excretory vesicle is similar to that in 
other members of the subfamily. The genital aperture is situated 
immediately in front of the anterior margin of the acetabulum; 
it communicates with a spacious genital sinus. The cirrus pouch is 
pestle shaped, about 1.8 mm long by 560/* wide ; it extends caudad a 
little more than half the distance between the acetabulum and 
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ovary. The seminal vesicle is about 830/i long by 290/* wide and 
almost fills the posterior part of the cirrus pouch; pars prostatica 
slender, about 700/* long, and separated from the seminal vesicle by 
a sharp constriction; ejaculatory duct relatively short. The cirrus 
is protrusible and armed with strong spines. The spines are about 
40/* long and are inserted into a basal disk which is about 16/* in 
diameter. Testes oval in shape and situated in the anterior fourth 
of the body; the anterior testis is 900/* to 1.5 mm long by 620/* to 
930/* wide, and the posterior 1 mm to 1.6 mm long by 620/* to 850.i* 
wide, the distance between them being 310/* to 1.2 mm. The ovary 
is transversely oval, 232/* to 387/* long by 465/* to 590/* wide, situated 
a short distance cephalad of the anterior testis and to the right of the 
median line. Seminal receptacle not observed. Laurer’s canal is 
slender and sinuous, and opens in the mid-dorsal line at the level 
of the ovary. Mehlis’s gland is large and is situated median and 
dorsal to the ovary. The vitellaria consist of chainlike rows of 
follicles, which radiate to form rosettelike masses, and extend from 
the anterior testis to the posterior end of the body; the masses of 
follicles are distributed on all sides and form a continuous layer be- 
neath the dermomuscular layer of the body. The uterus consists of 
six or more transveme coils confined to the intercecal field between 
Mehlis’s gland and the acetabulum. The vagina is well develoijed, 
unarmed, and about one-half the length of the cirrus pouch ; it opens 
at the base of the genital sinus to the left of the male genital aper- 
ture. The eggs are oval, 97/* long by 52/* wide, with a short prolonga- 
tion at the posterior pole, triangular in cross section. 

B.ost. — ^White whale {Delfhina'ptervs leucas). 

LoGoiion, — ^Intestine. 

DistHhdion. — North America (Alaska) . 

Type syeckfiens. — ^U.S.N.M, Helm. Coll. No. 30807; paratypes. 
No. 26157. Collected by Dr. Seymour Hadwen, September 9, 1921, 
at Golovin, Alaska. 

Remarks. — Hadwemus seymouri appears to be more closely related 
to Synthesium tursioms than to any of the other species of Campu- 
linae. Both are parasites of the intestinal tract of cetaceans and are 
similar in body form. They differ, however, in two principal charac- 
ters, which are considered generic, viz, the copulatory organs and 
distribution of the vitellaria. In IIad(wenius seymowri the cirrus is 
armed but the vagina is not, and the vitelline follicles are arranged 
in rosettelike masses similar to those in Leaithodesmm, while in 
8ynthesiwm tursionis both cirrus and vagina are armed and the vitel- 
line follicles are distributed in small grapelike groups. Other dif- 
ferences are present, but these appear to be only of specific value. 
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Genus ODHNERIELLA Skrjabin, 1915 

Generie diagnosis. — Campulinae: Body flat and ribbonlike; cuticle 
of preacetabular part of body armed with spines. Oral sucker 
slightly smaller than acetabulum. Digestive tract without anteriorly 
directed ceca. Excretory vesicle as in Campvla. Cirrus pouch sac- 
like, extending beyond posterior margin of acetabulum ; cirrus armed 
with spines as in Orthosplanchrms; testes entire. Ovary entire, pre- 
testicular. Vitellaria consisting of grapelike masses of follicles, sit- 
uated laterally and not invading median field, and extending from 
about midway between ovary and acetabulum to level of termination 
of ceca. Uterus relatively short; vagina unarmed. Eggs triangu- 
lar in cross section. Parasites of pinnipeds. 

Type species. — OdhnerieUa rossica Skrjabin, 1915. 

ODHNERIELLA BOSSICA Skrjabin. 1915 
FLA.TB 5, Figubei 22 

Description. — Odhneriella: Body flat and ribbonlike, 9 mm long 
by 760/x wide at acetabulum; sides of body almost parallel. Cuticle 
of preacetabular part of body armed with spines. Oral sucker di- 
rected ventrally, 500/* long by 480/* to 530/t wide; acetabulum 500/* 
long by 680/* wide, slightly elevated above surface of body, and sit- 
uated in anterior part of body. Prepharynx 119/* long; pharjmx 
325/* long by 290/* wide; esophagus 230/* long; intestinal ceca simple 
and extending to posterior end of body; anteriorly directed ceca, 
characteristic of other members of the subfamily, absent. Excretory 
pore terminal; excretory vesicle as in other members of the sub- 
family. Genital pore median, near anterior margin of acetabulum. 
Cirrus pouch sachke, extending beyond posterior margin of acetab- 
ulum; cirrus strong and armed with spines. Testes oval, 935/* long 
by 390/* wide, entire, tandem in position, and situated in the posterior 
fourth of the anterior half of the body. Ovary globular, 300/* to 
340/* in diameter, pretesticular. ViteUaria consisting of grapelike 
masses of folhcles distributed along sides of body and extending 
from about midway between ovary and acetabulum to level of ends 
of ceca. Uterus short, with few coils, situated in the intercecal field 
between ovary and acetabulum; vagina straight and unarmed. 

oval, 100/* long by 60/* wide, thickened at posterior pole, tri- 
angular in cross section. 

Host. — Odol>enu8 rosmams. 

Locaiion. — Bile ducts. 

Distribietion.—'Exao^pe (Russia). 
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Bemavlts. — ^The foregoing description, taken from Skrjabin 
(1915),^ was based upon specimens collected by Doctor Staroka- 
domsky, February 8, 1912, in north Kussia, near Kaluchinskaya 
Bay. 


Family ECHINOSTOMATIDAE Looss, 1902 

Family diagnosis. — ^Body more or less elongate, small or very 
large, usually much flattened anteriorly, less so, or even cylindrical, 
posteriorly. Oral sucker small and weak, surrounded dorsally and 
laterally, but not ventrally, by a collarlike fold, bearing one or two 
rows of spines, which are continued laterally to ventral corners, 
the comer spines usually large or specialized ; acetabulum large and 
powerful, usually preequatorial and near oral sucker. Cuticle usu- 
ally spinose, especially anteriorly. Excretory vesicle Y shaped, with 
lateral twiglike branches. Pharynx and epithelial “pseudoesoph- 
agus ” present ; intestinal ceca extend to posterior end of body. 
Genital aperture preacetabular ; genital sinus present or absent; 
cirrus pouch usually present. Testes postequatorial, usually tandem 
in position. Ovary pretesticular, usually to right of median line; 
Laurer’s canal present. Vitellaria lateral, rarely extending anterior 
to acetabulum. Uterus in transverse coils, rarely extending beyond 
intercecal fleld. Parasites of intestines or bile ducts of vertebrates, 
especially birds. 

Type genm. — Echinostoma Rudolphi, 1809. 

Genus ECHINOSTOMA Rudolphi, 1809 (sensu lato) 

Geneno diagnosis. — Characters of the family. 

ECraNOSTOMA ACANTH0IDE9 (BudoIpM, 1819) CobboM, 1860 

Synonym,. — Distoma cuiamiJioides, Rudolphi, 1819, p. 114. 

Description.— Echinostoma: Body elongated and flattened (4 mm 
to 6 mm long, according to Dujardin, 1845), divided into a somewhat 
slender (271/t wide) anterior part and a broader (520/i wide) poste- 
rior part (Dujardin gives the maximum width of the body as 750/*) 
the two portions being united at the level of the acetabulum. Oral 
sucker 156/i, long by 136^* wide; acetabulum 375/t long by 396/» wide, 
situated about one-third of the body length from the anterior end. 
Cephalic collar provided with four spines, 73)n loi^gj on each ventral 
lobe, with 16 to 18 smaller spines, 59/x long, arranged around the mar- 
gin in a single row, uninterrupted dorsaUy, and with one small spine, 

1 The writer is IndebteC to Dr. E Ed. Schulz, of the School of Veterinary Medicine, 
Moscow, for a typewritten copy of Professor Skrjabln’s paper, the publication In which 
this paper appeared being unavailable in this country. 
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26/« long, on each side between the larger spines of the ventral 
lobes and the smaller marginal spines. Pharynx 145/1 long by 
114/1 wide, situated almost immediately caudad of the oral sucker. 
Testes globular 169/1 in diameter, tandem in position and situated 
in the posterior part of the body. Vitellaria lateral, not extending 
anteriorly beyond acetabulum. 

Host. — Phooa vitulina. 

Locaiion. — ^Intestine. 

Distribution. — ^Europe (Berlin, Germany). 

Remarks. — ^Budolphi (1819) reported finding two specimens of 
this species in the above host in Berlin. Braun (1901a) redescribed 
this form on the basis of the original material and stated that the 
specimens were immature. The above description is compiled 
largely from that given by Braun. 

It is not certain that this species belongs to the genus EcMnostoma, 
sensu strieto. The arrangement of the spines of the cephalic collar 
tends to exclude it from the genus, but the other characters are not 
sufficiently well described to permit a definite generic assignment 
at present. 

Genus STEPHANOPRORA Odhner, 1902 

Synonyms. — 'MesorcTiis Dietz, 1909a, p. 183; MonUifer Dietz, 
1909a, p. 183. 

Oenerio diagnosis. — Echinostomatidae : Body elongated and sub- 
cylindrical. Cuticle of anterior part of body armed with spines. 
Oral sucker sm*rounded by a well-developed reniform collar bearing 
a single row of spines, which is interrupted dorsally by a space 
about as wide as oral sucker. Acetabulum situated approximately 
one-fourth of body length from anterior end. Cirrus pouch well 
developed, containing seminal vesicle, pars prostatica, and a short, 
strong cirrus. Testes tandem in position, situated near equator 
of body. Ovary pretesticular. Vitellaria almost filling posttesticu- 
lar part of body and extending anteriorly to anterior testis. Uterus 
moderately long and containing relatively few eggs. 

Tyye species. — Stephanoprora omata Odhner, 1902. 

STEPHANOFROBA DBNTICULATA (Endolphl, 1802) Odhner, 1910 
Plate 7 , Pigukes 29-30 

Synonyms. — Fasciola denMculata Eudolphi, 1802, p. 91; Distoma 
denM(niLcdum (Eudolphi, 1802) Eudolphi, 1809, p. 424-425; Eehin- 
ostoma dervHcvlaivm (Eudolphi, 1802) Cobbold, 1860, p. 36 ; 
Echmostoma {Mesorchis) denticrdatum (Eudolphi, 1802) Dietz, 
1909a, p. 183 ; MesorcMs dentieidatus (Eudolphi, 1802) Dietz, 1909b, 
p. 31. 
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Description. — Stephanoprora: Body elongated, 2.08 mm to 
2.64 mm long by 288/* to 352/* wide at acetabulum. Cuticle of an- 
terior part of body closely beset with spines arranged in alternating 
transverse rows ; these rows are close together in the region anterior 
to acetabulum, but caudad of this point they are more widely 
separated and finally disappear in the region of the anterior testis. 
Oral sucker, subterminal, 74/t to 92/* in diameter, surrounded by a 
well-defined reniform collar, 213/* to 237/* wide. The collar bears 
22 spines arranged in a single row, which is interrupted dorsally 
by a space almost as wide as the oral sucker. Four of these spines, 
two on each ventral lobe, are slightly smaller and more aboral than 
the marginal spines; they measure 29/* to 37/* long by 11/* to 14/* 
wide; the marginal spines are 37/* to 44/* long by 11/* to 15/* wide. 
Acetabulum almost circular, 186/* to 222/* in diameter, situated 370/* 
to 560/* from anterior end of body. Prepharyns 37/* long; pharynx 
81/* to 110/* long by 74/* wide ; esophagus 92/* to 166/* long ; intestinal 
ceca slender. Genital pore situated about midway between intestinal 
bifurcation and anterior margin of acetabulum. Cirrus pouch 
ovoid, 185/* to 222/* long by 48/* to 129/* wide, containing a large 
seminal vesicle, pars prostatica, and short cirrus. Testes tandem 
in position, situated in equatorial zone; anterior testis globular, 
166/t to 229/* in diameter; posterior testis ovoid, 203/* to 259/* long 
by 148/* to 222/* wide. Ovary transversely oval, 85/* to 110/* long by 
100/* to 122/* wide, situated cephalad of anterior testis and to right 
of median line. Vitellaria consisting of large follicles and extend- 
ing from level of posterior margin of anterior testis to near pos- 
terior end of body. Uterus short and with few coils. Eggs 74/* 
to 77/* long by 62/* to 55/* wide. 

Host. — Zcdophus cdUfoTnianm. 

Location. — Small intestine. 

DistrzbvMon. — ^North America — ^United States (Washington, 
D. C.). 

Spedmens. — ^U.S.]Sr.M. Helm. Coll. No. 28147. Collected by E. W. 
Price, June 1, 1928, from a California sea lion, which died in the 
National Zoological Park. 

Family TROGLOTEEMATIDAE Odhner, 1914 

FamUy diagnosis. — ^Body compact, more or less flattened ventrally 
and convex dorsally. Cuticle with pointed spines. Body muscula- 
ture as well as that of suckers weakly developed. Excretory vesicle 
Y shaped or tubular. Phar 3 mx present; esophagus short; intestinal 
ceca extend to near posterior end of body. Genital pore near 
acetabulum, either immediately in front or behind, median or slightly 
to the left. Cirrus pouch absent except in Troglotrerm; pars prosta- 
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tica and seminal vesicle always distinct. Testes opposite each 
other, equatorial or postequatorial. Ovary usually lobed, dextral, 
pretesticular ; seminal receptacle and Laurer’s canal present. Vitel- 
laria usually well developed, exclusively or mostly dorsal, leaving 
only the median dorsal area of body unoccupied. Uterus either 
very long, with relatively few loops, or shorter and more convoluted. 
Parasites of carnivorous mammals and birds, usually occurring in 
pairs in cystlike cavities. 

Type genus.—Troglotrema Odhner, 1914. 

Genus PHOLETER Odhner, 1914 

Geneno Troglotrematidae; Body more or less spindle 

shaped. Cuticle armed with small pointed spines, the spines not in 
groups. Excretory vesicle Y shaped, the bifurcation occurring in 
front of testes, and branches extending to acetabulum. Genital 
aperture at anterior border of acetabulum, slightly to left of median 
line; genital sinus moderately deep and wide; cirrus pouch absent; 
pars prostatica short, directed dorsoventraUy; seminal vesicle tube- 
like, undivided, extending under the dorsal surface to near the ovary. 
Testes elliptical, situated opposite each other a short distance from 
the posterior end of body. Ovary deeply lobed; seminal receptacle 
present; Laurer’s canal moderately long. Vitellaria strongly de- 
veloped, dorsal in position, and having a tendency to occur in grape- 
like bunches. Uterus long and convoluted, occupying entire body 
width and extending from ovary to genital pore. Parasites of 
cetaceans. 

Type spedes.—Pholefer gastropUTm (Kossack, 1910) Odhner, 
1914. 


FHOLETEB CASISOPHILUS (Eonack, 1910) Odhner, 19U 
Plads 7, PiauBE 26 

Synonym.— Dutomum gastnphikm Kossack, 1910, pp. 118-120. 

DesGnpUon.—Pholeter: Body spindle shaped, 1.5 mm to 3.33 mm 
long by 1.1 mm to 2.1 mm wide according to Odhner (1914), or 
3.15 mm to 3.66 mm long by 1.8 mm to 2.25 mm wide according to 
Kossack (1910), the thickness being about one-third of the width. 
Oral sucker 170/. to 200/. in diameter; acetabulum 250/. to 300/. in 
diameter, situated about one-third of the body length from the ante- 
rior end. Pharynx 150/. to 170/. in diameter; esophagus of same 
length as pharynx; intestinal ceca simple and terminating about the 
middle of testes. Genital pore situated at the anterior margin of 
acetabulum; cirrus pouch absent; pars prostatica short and directed 
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dorsoventrally ; seminal vesicle tubelike; undivided. Testes ellip- 
tical, situated side by side in the posterior third of the body. Ovary 
deeply lobed, situated immediately cephalad of testes and slightly to 
one side of the median line; seminal receptacle moderately large, 
dorsal to ovary. Vitellaria dorsal and extending from about halfway 
between intestinal bifurcation and acetabulum to the level of the ends 
of the ceca. Uterus long and strongly looped, occupying almost the 
entire width of the body from the ovary to the genital pore; vagina 
short. Eggs oval, 23/t to 25^ long by 14^ wide. 

Host. — PTiocaena phocoena {=P. oorrmmds'). 

Location. — Stomach (encysted in the mucosa of the pylorus) . 

DistrUmtion. — ^Europe. 

Family OPISTHORCHIIDAE Braun, 1901 

Family diagnosis. — ^Medium-sized to small forms; body elongate, 
flat, thin, transparent, with weak musculature. Suckers relatively 
weakly developed. Intestinal ceca simple, extending to posterior 
end of body. Excretory vesicle Y shaped with long stem and short 
branches. Genital aperture median, immediately preacetabular ; no 
genital sinus containing suckerlike structures or gonotyls. Cirrus 
pouch and cirrus absent; seminal vesicle coiled. Testes in post- 
equatorial region, situated more or less obliquely. Ovary pretes- 
ticular; seminal receptacle voluminous; Laurer’s canal present. 
Vitellaria lateral of ceca, moderately developed, not reaching poste- 
rior end of body. Uterus long, with numerous loops, usually confined 
to intercecal space between ovary and acetabulum. Eggs small and 
numerous. Parasites of bile ducts and gall bladder of mammals, 
birds, fishes, and reptiles. 

Type genus. — OpisthorcHs R. Blanchard, 1895. 

KET TO SUBFAHrLIES OP OPISTHOBCHnOAB 

1. Vitellaria and uterus do not extend cephalad of acetabulum. 

Opistliorcliiiiiae (p. 25). 

Vitellaria and uterus extend cephalad of acetabulum— Metorohiinae (p. 30). 

Subfamily Opisthorchiinae Looss, 1899 

BubfamMy diagnosis. — Opisthorchiidae : Excretory pore terminal; 
stem of excretory vesicle long. Vitellaria do not extend anteriorly 
beyond level of acetabulum. Uterine coils usually confined to inter- 
cecal space and not extending anteriorly beyond acetabulum. 

Type genus.— OpisthoreMs R. Blanchard, 1895. 
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KEY TO GENEBA OF OPISTHOBCHUNAB OCCTUBBING IN MABINB MAMMALS 

1. uterine coils extend laterally beyond limits of intestinal ceca. 

CyclorcMs (p. 28). 

Uterine coils do not extend laterally beyond limits of intestinal 
ceca 2. 

2. Vitellaria divided into two distinct regions by a breat at tbe 

level of the ovary Amphimerus (p. 29). 

Vitellaria not divided into two regions Opisthorchis (p. 26). 

Genus OPISTHORCfflS R. Blanchard, 1895 

Generic diagnom. — Opisthorchiinae : Body elongated, flattened, 
anterior end attenuated, posterior end broader. Cuticle generally 
smooth, without spines. Excretory vesicle Y shaped, with S-shaped 
stem and short branches. Cirrus pouch absent ; testes usually lobed, 
situated in posterior part of body and placed obliquely to the long 
axis of the body. Ovary simple or lobate, pretesticular; seminal 
receptacle prominent, postovarial; Laurer’s canal present. Uterus 
with numerous transverse loops confined to intercecal field, not ex- 
tending anteriorly beyond acetabulum. Vitellaria moderately de- 
veloped, extracecal, not extending anteriorly beyond level of aceta- 
bulum or posteriorly beyond level of ovary. Parasites of bile ducts 
of mammals, birds, and fishes. 

Type species. — Opisthorchis felm&m (Eivolta, 1884) E. Blanchard, 
189o=C>. tenvicoUis (Eudolphi, 1819). 

OPISTHORCHIS TENUICOLUS IRodolphi, 1819) StUes and HanaU, 1896 
PiATE 7, riGtnsES 27, 28 

Synonyms. — Distoma tenuicollis Eudolphi, 1819, p. 93; D. conus 
Gurlt, 1831, p. 193, not Creplin, 1870; D. lanoeolcdmn von Siebold, 
1836, p. 118, not Eudolphi, 1803 ; D. felmevm Eivolta, 1884, pp. 20- 
28; D. wo&rrini Poirier, 1886, pp. 116-130; Opisthorchis felinem 
(Eivolta, 1884) E. Blanchard, 1895, p. 217; O. 'oiverrini (Poirier, 
1886) Stiles and Hassall, 1896, p. 155; 0. tenuicollis-felineus Looss, 
1899, p. 678. 

Description. — Opisthorchis: Body flat, 6.5 mm to 8.5 mm long by 
2.1 mm to 2.2 mm wide, anterior end somewhat more attenuated 
than posterior end. Cuticle smooth and without spines. Oral sucker 
subterminal, 320/i to 340ft in diameter; acetabulum 260fi to 320fi long 
by 300jx to 360/t wide, situated 1.4 mm to 1.6 min from the anterior 
end of body. Pharynx ovoid to piriform in shape, 200/t long by 
140fi to 160/1 wide; esophagus 80/ji to 140/t long; intestinal ceca 
slender and extending to near posterior end of body, the left cecum 
being slightly shorter than the right. Excretory vesicle Y shaped, 
with a long sigmoid stem and short branches. Genital aperture im- 
mediately cephalad of acetabulum. Seminal vesicle more or Vsb 
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spiraUy coiled and free in parenchyma, situated posterior to ace- 
tabulum and to the right of the median line. Testes lobed and 
situated in the posterior third of body ; the anterior testis has four 
lobes and measures 500/jt to 600ju. long by 660/^ to 700 fj. wide; the 
posterior testis has five lobes and is 540^^ to 700/x long by 680 /a to 
700/1 wide. Ovary more or less trilobed, 160/a to 200/x long by 400/a 
to 440/a wide, situated slightly to right of median line and about 
400/a to 440/a cephalad of anterior testis. Mehlis’s gland diffuse, 
dorsad and cephalad of ovary; seminal receptacle large, somewhat 
ovoid or retort shaped, situated to the right and caudad of ovary; 
Laurer’s canal long and slender. Vitellaria extracecal, each one com- 
posed of eight poorly defined groups of follicles which extend from 
a short distance caudad of acetabulum to level of ovary. Uterus 
with closely packed loops confined to intercecal field between ovary 
and acetabulum. Eggs oval, 27/a to 31/a long by 13/a to 15/a wide. 

Hosts. — Erignatlms harbatus {=PhoGa barbata)^ HalicTioerus 
gry'pus^ Phoccterui phocoena {^Delphinus phoGoenoA^Phocaena 
communis)^ Ghdo borealis.^ Felis viveri-ina^ domestic cat, dog, and 
man. 

Location. — ^Liver (bile ducts). 

Distribution. — Europe; Asia (Siberia). 

Renvarks. — The above description is based upon specimens 
(U.S.N.M. Helm. Coll. No. 3367) labeled “ OpisthorcMs feJ/inem 
(Riv.), Halichoems grypus^ Konigsberg Thiergarten, collected and 
determined by Muhling,” which were donated to the helminthologi- 
cal collection by Prof. Max Liihe, June, 1902. These specimens are 
considerably smaller than the measurements given by various authors 
for O. tenuicollis^ but so far as can be determined from the litera- 
ture, this species exhibits considerable variation as regards size. 

Whether OpisthoroMs tenuicollis and 0. felinem are identical 
species appears to be a moot question. Braun (1893) stated: “So 
reiht sich Dist. tenuicolle Rud. aus Phoca barbeuta dem Dist. felinemn 
Riv. und verwandten Arten an.” Muhling (1896, 1898a, and 1898b) 
was convinced of their morphological identity, as was Looss (1899). 
Barker (1911) noted that there was a lack of specific characters that 
would definitely separate the two species. Morgan (1927) also states 
that several species of the genus, including 0 . tenuicoUis and 0 . 
felineuSj are very similar and of questionable validity, and points out 
that widely different hosts, when feeding on the same intermediate 
host, may become infested with the same species of fluke. After 
studying the descriptions and figures of 0. tenuioollis and 0. felineus^ 
the writer is convinced that they are the same morphological species 
and should no longer be regarded as distinct. There also appears 
to be no good reason for considering 0. ^iverrini as valid, especially 
since the figure given by Fuhrmann (1928) shows that the uterine 
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coils are more closely packed than those figured by Poirier (1886) for 
this species, the distribution of the uterine coils being essentially the 
only character by which this species could be differentiated from 
0. temdooUis (=0. felmem). It is also possible that 0. mtsi^ de- 
scribed by von Eatz (1900) from the gall bladder of Ardea ‘purpw- 
rea, and 0. geminus, described by Looss (1896) from the liver of 
MUmts parasitiom, are species identical with 0. tmidcoUis, since 
the characters given fall within the range of variation exhibited in 
the latter species. 

It appears that in the case of 0. tenuicollis there is a lack of host 
specificity, as is also the case for GryptocotyU lingua and certain 
other trematodes. 


Genus CYCLORCHIS Luhe. 1908 

Generic diagnosis. — Opisthorchiinae : Body more or less spindle 
shaped, the maximum width being near the equator. Cuticle with- 
out spines. Suckers about equal in size. Digestive tract and excre- 
tory vesicle as in OpisthoroTiis. Testes globular, situated in poster- 
ior fourth of body. Ovary and adjacent structures as in Opisthor- 
cMs. Vitellaria lateral, situated in posterior half of body, but not 
extending caudally beyond level of seminal receptacle. Uterine coils 
loosely arranged and extending laterally beyond limits of ceca. 

Type species. — CyclorcMs amphileucus (Looss, 1896) Luhe, 1908. 

CTGLORGHIS GAMPULA (Gobbold, 1876) Luhe, 1908 
Plate 8, Pigote 31 

Synonyms. — Distoma campula Cobbold, 1876, p. 40; Metorchis 
campvla (Cobbold, 1876) Looss, 1899, p. 565; Opisthorchis campula 
(Cobbold, 1876) Looss, 1899, p. 559. 

Description. — Oyclorchis: Body elliptical, about 3 mm long by 1 
mm wide, slightly more attenuated anteriorly than posteriorly. Oral 
sucker subterminal; acetabulum about the same size as oral sucker, 
situated about one-fourth of the body length from the anterior end. 
Esophagus short; intestinal ceca relatively wide and sinuous, ex- 
tending to posterior end of body. Genital pore preacetabular ; testes 
ovoid and situated diagonally to the long axis in the posterior fourth 
of body. Ovary small; seminal receptacle large. The body which 
Cobbold says is “ apparently the ovary ” is probably the distended 
seminal receptacle, and the smaller body immediately in front of it 
m probably the ovary. Vitellaria (?). The uterus passes poster- 
iorly and forms a transverse loop between the ovary and testes, and 
then passes anteriorly in transverse loops which extend laterally be- 
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yond the inner limits of the ceca. Eggs “ 1/1000 of an inch from 
pole to pole by 1/2100 inch in breadth.” 

JS'ost. — Plaianista gangetica. 

Location. — Bile ducts. 

Distmhution. — ^Asia (India). 

Remarks. — ^The foregoing description is taken largely from Cob- 
bold’s (1876) figure of Distoma camfvla. The description which 
he gives for this form is very incomplete, and almost no measure- 
ments are given. Cobbold confused this species with Gam/pula oh- 
longa, a species which he had described earlier from Phocaena pho- 
coena {—P. commimis), his identification being based largely on 
the zigzag course of the intestinal ceca. The species from Platanista 
gangetica is unquestionably an opisthorchid and has been placed in 
the genus Cyclorchis by Liihe (1908) as species inguirenda. The 
disposition of the reproductive organs, so far as they have been fig- 
ured by Cobbold, is strikingly similar to that in 0. amphileucus so 
that there appears to be good reason for including it in the same 
genus. 

Genus AMPHIMERUS Barker, 1911 

Generic diagnosis. — Opisthorchiinae : Body elongated and fiat- 
tened, anterior end attenuated. Cuticle frequently covered wholly 
or in part with small spines. Excretory vesicle as in Opisthorchis. 
Cirrus pouch and cirrus absent; testes in posterior part of body, sim- 
ple or lobate, situated diagonally to long axis of body. Ovary an- 
terior to testes, simple or lobate; seminal receptacle well developed; 
Laurer’s canal present. Vitellaria well developed, lateral of in- 
testinal ceca, divided into two distinct regions by a break opposite 
the ovary, not extending anteriorly beyond the acetabulum, but fre- 
quently extending posteriorly to or beyond the posterior testis. 
Uterus anterior to ovary as in Opisthorchis; the coils may extend 
laterally beyond the inner limits of the ceca. Parasites of the bile 
ducts of mammals, birds, and reptiles. 

Type species. — Amphimerus ooodis Barker, 1911. 

AMPHIMEBUS LANCEA (Diesing. 1860) Barker, 1011 

Plate 8, Figubbs 32-33 

Synonyms. — Distomvm lancea Diesing, 1850, p. 334; Opisthorchis 
lancea (Diesing, 1850) Braun, 1901c, p. 897. 

Description. — Amphimerus: Body lanceolate, 5.5 mm to 12.5 mm 
long by 1 mm to 2.8 mm wide ; anterior end conical and shorter than 
the flattened posterior portion ; margins of posterior portion seri*ated. 
Oral sucker subterminal, 330/j, to 360ju, by 510 jli to 660)<.; acetabulum 
SlOju to 1.2 mm in diameter, situated one-third of the body length 
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from the anterior end. Genital pore preacetabular and naedian in 
position. Testes spherical or lobed, slightly oblique in position and 
situated in the posterior part of the body. Ovary biscuit shaped; 
seminal receptacle generally spindle shaped, situated caudad and to 
the right of the ovary ; Mehlis’s gland indistinct. Vitellaria lateral 
to intestinal ceca, consisting of eight groups of follicles on each side 
of body divided into two regions by a break between the fourth and 
fifth groups, and extending from a short distance caudad of the 
acetabulum to the ends of the intestinal ceca. Uterus consisting of 
transverse coils which extend intercecally from the ovary to the 
acetabulum. Eggs oval, to 33/i long by 12^ to 14/* wide. 

Hosts. — Delphwm ta/mschi (probably twovayi), (?) 
OroaeUa ’brevirostris. 

Location. — ^Not given ; probably bile ducts. 

Distribution. — South America (Brazil — ^Barra do Eio Negro), 
(?) Asia (India). 

Cobbold (1876) reported what he thought was this species from 
OrcaeUa brevi/rostris, the specimens upon which the report was based 
having been collected in “ the North-eastern Province of India ” by 
Dr. John Anderson, superintendent of the Indian Museum, Calcutta. 
The character which apparently caused Cobbold to regard the form 
from India as the same as that from Brazil was the “irregularly 
serrated ” margin of the body, since he states : “ I know of no other 
trematode possessing these sinuosities.” The description and figure 
which he gave are quite different than those given by Diesing (1865) 
and by Weski (1900). The writer doubts whether the form which 
Cobbold calls Distorm lanoea is the same as Diesing’s species, but on 
account of the incompleteness of his description and figure, no opin- 
ion is expressed as to its probable affinities. 

Subfamily Metoechiinab Liihe, 1909 

Subfamily diagwisis. — Opisthorchiidae : Excretory pore ventral; 
stem of excretory vesicle usually short, ventral to testes. Vitellaria 
extend cephalad of acetabulum. Uterine coils frequently overlap 
ceca and extend cephalad of acetabulum. 

Type genm. — MetoroJiis Looss, 1899. 

KET TO GENERA OF METOEOHUNAE OOCtTEEING IN MABINE MAMMALS 

1. Posterior ead truncate and suckerlike Pseudamphistommn (p 31) 

Posterior end rounded Metorchis (p.30). 

Genus METORCHIS Looss, 1899 

Generic diagnosis. — ^Metorchiinae : Body rounded posteriorly and 
attenuated anteriorly. Cuticle usually covered with spines. Intes- 
tinal ceca extend to posterior end of body. Testes large, usually 
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lobed, and more or less obliquely placed, and almost filling posterior 
part of body. Ovary, Mehlis’s gland, seminal receptacle, and 
Laurer’s canal as in OpisthorcMs. ViteUaria compact and extend- 
ing anteriorly beyond acetabulum. Uterine coils often extend extra- 
cecally and preacetabular. Parasitic in gall bladder and bile ducts 
of mammals and birds. 

Type speeies. — Metorohis dCbiSm (Braun, 1893) Looss, 1889. 

METORCHIS ALBmnS (Brann, 1893) Looss. 1899 
Plate 8, Figoeb 34 

Synonyms. — Distom/um aTbidum Braun, 1893, pp. 347-365 ; D. {Di- 
cTOooelivm) oiTbidum Braun, 1893, p. 353; OpisthoreMs aTbidus 
(Braun, 1893) Railliet, 1896, p. 160. 

Description. — Metorehis : Body spatulate, 1.6 mm to 2.2 mm long 
by 800/1 to 1 mm wide ; anterior part of body narrower than the flat 
posterior part. Cuticle covered with small spines. Oral sucker sub- 
terminal, 200/1 to 240/1 in diameter ; acetabulum 200/i in diameter and 
situated 600/i to 900/i from the anterior end of the body. Pharynx 
ovoid, 76/1 to 90/1 long by 47/i to 85/i wide; esophagus 28/i long; in- 
testinal ceca extend to posterior end of body. Genital aperture pre- 
acetabular; senainal vesicle relatively short. Testes lobed, oblique 
in position, the left testis anterior to right, and situated in the pos- 
terior part of the body; the anterior testis is 300/i to 340/i long by 
300/1 to 380/1 wide, and the posterior 320/i long by 380/i wide. Ovary 
somewhat triangular in shape, lOO/i to 180/i long by 140/i to 180/i 
wide, situated a short distance in front of anterior testis. Seminal 
vesicle large and situated posterolateral of ovary; Mehlis’s gland 
diffuse. ViteUaria lateral and extending from near level of intestinal 
bifurcation to level of ovary. Uterus greatly convoluted and occupy- 
ing the greater part of the interviteUarian field from the ovary to 
a short distance cephalad of acetabulum. Eggs 27/i to 32/i long by 
13/1 to 16/1 wide. 

Hosts. — HdHchoerus grypus, Felis domesticcu, Vvlpes mdpes, and 
Oanis faTniliaris. 

Location. — GaU bladder and bile ducts. 

Distribution. — ^Europe. 

Genus PSEUDAMPHISTOMUM Luhe, 1908 

Generic diagnosis. — ^Metorchiinae : Body conical in shape, anterior 
end pointed ; posterior end truncate and surrounded by a ridge giv- 
ing it a suckerlike appearance. Cuticle beset with fine spines. Ex- 
cretory pore in center of posterior suckerlike structure. Intestinal 
ceca slightly sinuous, extending to posterior end of body. Genital 
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pore preacetabular ] cirrus pouch and cirrus absent ; seminal vesicle 
convoluted, free in parenchyma. Testes in posterior third of body, 
placed slightly obhquely to long axis of body. Ovary median in po- 
sition, situated about midway between anterior border of testes and 
acetabulum; seminal receptacle voluminous, postovarial. Vitellaria 
extracecal and consisting of relatively large groups of follicles ex- 
tending from level of seminal receptacle to level of genital pore or 
slightly beyond. Uterus greatly convoluted, extending laterally over 
ceca and anteriorly beyond acetabulum. Parasites of bile ducts of 
mammals. 

Type species. — PseudampMstomum trmcakvm (Rudolphi, 1819) 
Liihe, 1908. 

PSEUDAMPHISTOMUM TRtINCATUM (Ssdolphi, 1819) ttthe, 1908 
Plate 8, Pigukb 35 

Synonyms. — AmpMstoma trmusaMim Eudolphi, 1819, p. 91; Dis- 
ioma corms Creplin, 1825, pp. 50-53; Distcmum lanceolaimn. Mehlis 
of Diesing, 1858, p. 332; Bistorm (mnpcemdatum Ercolani, 1875, pp. 
432-439; Metorehis truncatvs (Eudolphi, 1819) Looss, 1899, p. 665. 

Description. — PseudcmspMstormrn: Body conical, 2 mm long, an- 
terior end pointed, posterior end truncate and suckerlike. Cuticle 
thickly and regularly beset with fine spines. Oral sucker 132/t to 
137/t in diameter; acetabulum about same size as oral sucker and sit- 
uated slightly preequatorial. Excretory pore situated in the de- 
pression of the posterior suckerlike structure. Pharynx 91jt» long; 
esophagus very short; intestinal ceca slightly sinuous and extending 
to posterior end of body. Genital aperture preacetabular; seminal 
vesicle convoluted and free in parenchyma. Testes globular or 
slightly elliptical, I72fi to 376/t long, situated in the posterior third 
of the body, one slightly in front of the other. Ovary globular, 
situated about midway between the anterior border of the anterior 
testis and the acetabulum, usually obscured by the uterine coils; 
seminal receptacle voluminous, postovarial. Vitellaria situated lat- 
erally, chiefly in the middle third of body, each composed of 10 to 12 
groups of follicles. Uterus greatly convoluted, occupying the greater 
part of the body width between testes and acetabulum, and extend- 
ing somewhat in front of acetabulum. Eggs 29/t long by lly, wide. 

Sosts. Phoca vitidina^ P. groerlandica, P. Kispidct—Halichoei^ 
foeti&us, Salichoerus grypus, Ghilo 'boredHs.^ Felis doonestica^ Cards 
familiaim, C. wipes. 

Loocdion. — ^Bile ducts. 

Distribution.— Europe (Germany, HoUand, Italy, France). 
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Family HETEROPHYIDAB Odhner, 1914 

Family diagnosis , — Small or very small forms, usually not exceed- 
ing 2 mm in length. Anterior portion of body thinner, usually 
more slender and more movable than the posterior portion. Surface 
of body covered with small scalelike spines that become reduced 
posteriorly and may disappear toward the posterior end of the body. 
Intestinal ceca simple, usually extending to the posterior end of the 
body. Genital pore in the immediate neighborhood of the aceta- 
bulum; genital ducts usually open into a genital sinus, which may 
be variously modified and contain a cirruslike body or gonotyl 
(genital sucker) . Acetabulum usually median in position, but may 
be displaced to the right of the median line ; in some instances the 
acetabulum may be partially or completely atrophied and inclosed 
in the genital sinus. Cirrus pouch absent. Seminal vesicle well de- 
veloped, U or S shaped, the vas deferens surrounded proximally by 
a mass of prostatic cells. Testes oval, globular, or slightly lobed, 
near the posterior end of the body, side by side, or obliquely one in 
front of the other. Ovary oval, globular or slightly lobed, pretes- 
ticular, usually to the right of the median line. Seminal receptacle 
and Laurer’s canal present near the ovary, usually in relation with 
its posterior border. Vitellaria, located mainly in the lateral fields, 
may extend anteriorly to or beyond the genital aperture. Uterus 
usually restricted to the intercecal field between the ovary and 
genital pore, but may extend to posterior end of body {OaLacto- 
somum). Adults parasitic in the intestine of birds and mammals. 

Type gemis, — Heterophyes Cobbold, 1866. 

KET TO THE GENERA OF HETEROPHYIDAB OCCUERING IN MARINE MAMMALS 

1. Acetabulum absent; uterus extending to posterior end of body. 

Galactosomum (p.39). 

Acetabulum present; uterus not extending caudally beyond an- 
terior border of testes 2. 

2. Acetabulum not contained in the genital sinus; seminal recep- 

tacle median and slightly preovarial ; vitellaria not extending 
to acetabulum Phocitrema (p.88). 

Acetabulum contained in the genital sinus; seminal receptacle 
lateral and postovarial ; vitellaria extending cephalad of 
acetabulum 3. 

3. Genital sinus large; genital ducts open into sinus caudad of 

acetabulum Cryptocoyle (p. 83). 

Genital sinus smaU; genital ducts open into sinus cephalad of 
acetabulum ApopRallus (p.35). 


Genus CRYPTOCOTYLE Luhe, 1899 

Synonyms, — Tocotrema Looss, 1899, p. 585; Hallum Wigdor, 1918, 
p. 254; Giureana Skrjabin, 1923, p. 67. 

118893—32 3 
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Generic Heterophyidae : Body ovoid to linguiiorm in 

shape. Prepharynx very short; esophagus short; intestinal bifurca- 
tion nearer to oral sucker than to acetabulum; intestinal ceca extend 
into posterior end of body and terminate caudad of testes. Aceta- 
bulum rudimentary, in anterior wall of the spacious, more or less 
muscular, genital sinus; genital ducts open into sinus at base of 
a single papillalike gonotyl; genital aperture postacetabular, in 
center of genital sinus. Seminal vesicle well developed, curved in 
a more or less S-like manner, dorsal to uterine coils. Testes near 
posterior end of body, irregularly oval or slightly lobed, either side 
by side or the right testis obliquely behind left. Ovary irregularly 
oval or lobed, situated to right of median line and cephalad of semi- 
nal receptacle. Vitellaria fill posttesticular space and extend an- 
teriorly to acetabulum or beyond. Uterus with few loops, confined 
to intercecal space between ovary and genital sinus. 

Type species. — Cryptocotyle ooncava (Creplin, 1825) Fischocder, 
1903, 

CRyPTOCOTTLB LINGUA (Creplin, 1825) Fisdioedcr, 1908 
Plate 9, ricroEE 36 

Synonyms. — Distoma lingua Creplin, 1825, pp. 27-38; Tocotrema 
lingua (Creplin, 1825) Looss, 1899, p. 586; Distomvm macrorhmis 
MacCallum, 1916, p. 34; Hallum caninum Wigdor, 1918, pp. 254r- 
257. 

Description. — Cryptocotyle: Body linguiform, 550fx. to 2 mm long 
by 200/1. to 900/1 wide. Cuticle covered with scalelike spines, 2/t to 
4/t long by about l/i wide. Oral sucker 66/4 to 110/4 in diameter; 
prepharynx shorter than pharynx; pharynx 40/4 to 80/4 long by 30/4 
to 48/4 wide. Esophagus short, about 40/4 to 60/4 long. Genital sinus 
120/4 to 250/4 in diameter, situated near equator of body; acetabulum 
rudimentary, in anterior wall of sinus. Seminal vesicle long and 
coiled in an S-like manner, extending caudally to about the level 
of the anterior border of ovary. Testes irregularly globular or 
ovoid in shape, 120/4 to 250/4 by 70/4 to 130/4, margins uneven or 
shghtly lobed. Ovary lobed, 70/4 to 120/4 long by 140/4 to ISO/c wide, 
situated to right of median line; seminal receptacle ovoid in shape 
and situated caudad of ovary. Vitellaria extend anteriorly beyond 
acetabulum and caudally to posterior end of body. Uterus confined 
to intercecal space between ovary and genital sinus. Eggs oval, 49/4 
to 50/4 long by 18/4 to 25/4 wide. 

Bests. ^Birds (Colymhus auritus^ Gavia i/mmer^ Lams mar inns, 
L, arg&niotus^ L. fuscus, L. atridLla, Nycticorax nyclixorax., Bissa 
tridactyla^ A.lca torda^ Sterna dougdlli^ S. hirundo) and mammals 



aet.13 TEEMATODB PAEASIIES op MAEIETE mammals — ^PEIOB 35 


{Oavh fotmUiaris, Yvlfes fvlva, Phoca vitidina, and Mirounga 
angustirostris) . 

Location. — Small intestine. 

Distribution. — ^Europe and North America (United States, 
Canada) . 

Remarks. — Qryptocotyle lingua appears to have been reported but 
twice from pinnipeds. Eansom (1920) reported this species from 
Phoca vituHna, the report being based upon specimens (U.S.N.M. 
Helm. Coll. No. 4280) collected by Dr. Albert Hassall, December 21, 
1905, at Washington, D. C. MacCallum (1916) described a trem- 
atode, Distomum macrorhinis, from specimens collected from an 
elephant seal, Maororhinus angustirostris {=Mirov/nga angusUros- 
tris) , which died at the New York Aquarium. The writer has exam- 
ined the specimens upon which MacCallum based his description 
of D. macrorhinis and finds no differences which would warrant re- 
garding this form as a species distinct from Oryptocolyle lingua. 

Genus APOPHALLUS Luhe, 1909 

Synonyms. — Bossicotrema Skrjabin and Lindtrop, 1919, p. 40; 
C otylofhdLlus Eansom, 1920, p. 629. 

Generic diagnosis. — ^Heterophyidae ; Body ovoid to very elongated 
in shape. Prepharynx short; esophagus long; intestinal bifurcation 
usually nearer to acetabulum than to oral sucker; intestinal ceca 
slender, terminating as in Cryptocotyle. Acetabulum relatively 
well developed, opening into a small, nomnuscular genital sinus; 
genital ducts open into sinus at the base of two papilliform gonotyls ; 
genital aperture cephalad of acetabulum. Seminal vesicle well de- 
veloped, C or S shaped, dorsal to uterine coils. Testes ovoid or 
globular, situated near posterior end of body, the right usually be- 
hind left. Ovary ovoid or globular, situated to right of median 
line cephalad of seminal receptacle. Vitellaria fill posttesticular 
space and extend usually to acetabulum or beyond. Uteinxs as in 
Oryptocotyle. 

Type species. — Apophallus muhlingi (Jagersldold, 1899) Liihe, 
1909. 

KEY TO SPECIES OP THE GENUS APOPHAIXUS OCCUEEING IN MABINE MAMMALS 

1. Esophagus longer than prepharynx; seminal vesicle slender, S 
shaped; vitelline follicles relatively small, not extending 
anteriorly as far as pharynx donicus (p. 36). 

Esophagus shorter than prepharynx; seminal vesicle wide, C 
shaped; vitelline follicles relatively large, extending to level 
of pharynx zalophi (p.36). 
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APOPHALLUS DONICTJS (Skrjaliln and Undtrop, 1919) Price, 1931 
PlATB 9, FiGtIBEI S7 

Synowyms. — Bossicoirema donievm Skrjabin and Lindtrop, 1919, 
pp. 41-42; B. smile (Ransom, 1920) Ciurea, 1924, p. 14; OotyLo- 
fhoiRus vermsim Ransom, 1920, p. 555; O. similis Ransom, 1920, p. 
555. 

Description. — A-pophodlus'. Body ovoid to linguiform in shape, 
500/i to 1.14 mm long by 200/1 to 390fi wide. Cuticular scalelike 
spines 4/i to 7.5/i long by 1.5/i to 3/i wide. Oral sucker 65/i to 85/i in 
diameter; prepharynx very short; phar 3 mx 30j» to 44ja in diameter; 
esophagus slender, bifurcating 135/i to 265/i from the anterior end of 
body; intestinal ceca simple, extending into posterior fourth of body. 
Acetabulum 45ja to 58/i long by 48/i to 60/i wide, situated 185/i to 
560/1 from the anterior end of body. Testes oval or globular in 
shape, 80/1 to 200/i by 60/i to 200/i, situated obliquely in extended 
specimens, more or less opposed in more contracted specimens, and 
occupying the posterior third of the body. Ovary 65/i to 140/i by 
40/1 to 120/1, situated 200/i to 750/i from the anterior end of body. 
Seminal receptacle 60/i to 130/i wide by 35/i to 90/i long, situated 
between the posteromedian border of the ovary and the antero- 
median border of the left testis. Vitellaria well developed, extend- 
ing from posterior end of body to slightly beyond the bifurcation 
of the ceca. Uterus with few coils and occupying the intercecal 
space between anterior border of the left testis and the anterior 
margin of acetabulum. Eggs 30/i to 35/i long by 16/i to 20/i wide. 

Hosts. — Oanis famUiaris^ FeUs domestica, Vulpes lagopm, and 
Phoca vitvlina. 

Location. — Small intestine. 

Distrilvition . — Europe and North America (United States) . 

Bemarhs. — ^This description is taken from that of Ransom (1920) 
for GotylopTwRus siimlis, the specimens (U.S.N.M. Helm. Coll. No. 
4279) upon which the description was based having been collected 
from the harbor seal by Dr. Albert Hassall, in Washington, D. C., 
December 21, 1905. The writer has compared these specimens with 
specimens from dogs and cats and agrees with Witenberg (1929) that 
there is no reason for regarding this form as a species distinct from 
A. doni&is B. donicum). 

APOPHALLUS ZALOPHL new species 
Plate 9, Pigube 38 

Description. — Apophallus: Body elongated piriform in shape, 435/i 
long by 215/t to 263/i wid4 at the level of the ovary. The cuticle is 
beset with small scalelike spines, 4/t long by 2/i wide, arranged in al- 
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ternating tranverse rows. Oral sucker slightly subterminal in posi- 
tion, 60/a to 75/t in diameter. Prepharynx 30/t to 33/a long; pharynx 
ovoid to spherical in shape, 29/a to 33/a wide ; esophagus 18/a long ; 
intestinal ceca relatively wide and extending to near the posterior 
end of the body, their blind ends being hidden by the testes. The 
acetabulum is circular, 52/a to 60/t in diameter, situated from 235/a to 
259/a from the anterior end of the body and inclosed in the shallow 
genital sinus. The genital ducts open into the anterior part of the 
sinus and two elliptical gonotyls are present, one on each side of the 
genital aperture. The seminal vesicle is volmninous, more or less C 
shaped, and lying to the right of the acetabulum ; there is a sharp 
constriction of the vesicle near the level of the posterior margin of 
the acetabuliun which divides it into an anterior piriform part and 
a posterior globular part. The testes are somewhat triangular in 
outline, 81/a to 96/a by 81/a to 110/a, and are situated side by side in the 
posterior fourth of the body. The ovary is more or less triangular 
in outline, 55/a to 75/a by 67/a to 92/a, situated a short distance cephalad 
of the right testis. The seminal receptacle is spherical, 44/a in di- 
ameter, and situated dorsal to the ovary and right testis. The vitel- 
laria consist of large, closely packed follicles, which extend from the 
level of the acetabulum to the level of the anterior margin of the 
testes ; the follicles are distributed over the entire dorsal surface but 
ventrally thegr are chiefly lateral except near the intestinal bifurca- 
tion where they form a distinct band across the body. The uterus 
consists of a few loops confined to the intercecal field between the 
anterior margin of the testes and the genital aperture. The eggs are 
33/a long by 18/a wide, golden yellow, and slightly piriform in shape. 

Host. — ZcHophus ecMforrmmm. 

Location. — Small intestine. 

Distribution. — ^North America (United States — ^National Zoo- 
logical Park, Washington, D. C.). 

Type speeimens. — ^U.S.N.M. Helm. Coll. No. 30808; paratypes, 
No. 26652, 

Remarhs. — ApophoUTm zalophi is easily distinguished from A. 
donious, the only species of the genus with which it might possibly 
be confused, by its size, relative length of the prepharynx and 
esophagus, and by the distribution of the vitellaria. A. zalopM is 
on the whole a much smaller species than A. dordcus and the body is 
somewhat thicker. The prepharynx is longer than the esophagus in 
A. zalophi^ while in A. dordous the reverse is true. The vitelline fol- 
licles are relatively larger in A. scdophi and extend from the level 
of the pharynx to the anterior margin of the testes, while in A. 
donicm the follicles extend from about midway between the 
pharynx and intestinal bifurcation to the posterior end of the body. 
The arrangement of the genital glands is essentially the same in 
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both species ; there is, however, a greater tendency for the testes to 
be opposed in A. zcAopM than in A. doniom. 

Genus PHOCITEEMA Goto and Ozaki, 1930 

G&neric diagnosis. — ^Heterophyidae : Body fubiform in shape, cu- 
ticle spiny. Oral sucker terminal; acetabulum not inclosed in a 
genital sinus. Prepharynx shorter than esophagus; intestinal ceca 
simple and terminating at the anterior border of testes. Genital 
pore median, immediately preacetabular; testes almost directly 
opposite each other in posterior part of body; seminal vesicle 
slender, C shaped, lying free in parenchyma. Ovary oval, pre- 
testicular, situated to right of median line ; seminal receptacle large 
and situated anteromedian of ovary; vitellaria lateral, in posterior 
half of body; uterus with few transverse coils extending intercecally 
and extracecally between testes and genital pore. 

Type species. — Phocitrema fusiforine Goto and Ozaki, 1930. 

Remarics. — Goto and Ozaki (1930) place this genus in the family 
Opisthorchiidae. It appears to the writer, however, that its affini- 
ties are with the Heterophyidae rather than with the Opisthorchiidae, 
and it is included in this family in spite of the apparent absence of 
some characters which would definitely determine its systematic 
position. 

PHOCITBUMA FUSIFOBME Goto and Ozaki, 1930 ' 

Plate 9, Figueb 40 

Description,. — Phocitrema; Body fusiform in shape, 1.16 mm to 
1.4 mm long by 500ju to 620jit wide. Cuticle covered with minute 
spines. Oral sucker terminal, SO/z long by 60/t wide; acetabulum 
120/1 in diameter, slightly preequatorial in position. Prepharynx 
SOfi long by CO/z wide ; esophagus 120/i, to ISO/t long, bifurcating about 
midway between pharynx and acetabulum; intestinal ceca terminate 
at the level of the anterior border of the testes. Genital pore median 
and situated immediately cephalad of the acetabulum ; seminal vesicle 
elongate, cylindrical, forming a transverse loop between ovary and 
acetabulum; vas deferens slender, surrounded by glandular cells, ex- 
panding at anterior margin of acetabulum to form a bulbous pars 
prostatica which is surrounded by conspicuous gland cells. Testes 
oval or reniform in shape, 160jti to 240/z by 120jti to 140/t, situated 
opposite each other in the anterior part of the posterior fourth of 
body. Ovary ovoid, about the size of one of the testes, situated to 
the right of the median line in front of the right testis. Seminal 
receptacle large, situated obliquely anterior to ovary. Vitellaria 
consist of five to seven groups of small follicles on each side of the 
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posterior half of body. The uterus begins with irregular transverse 
coils on the left side of ovary, then passes to the right around the 
ovary and forms two transverse loops caudad of the acetabulum, the 
loops extending into the extracecal fields; vagina nearly straight, 
140jU long, opening close to the male aperture. Eggs 28 to 28/x long 
by 13 to 15/i wide. 

Most. — F'hooa Msfida. 

Location. — ^Intestine. 

DistTihvstion . — ^Asia (Japan — ^Hanayashiki Zoological Garden, 
Tokyo). 

Genus GALACTOSOMUM Loess, 1899 

Synonyms. — Microlistrvm Braun, 1901b, p. 563; CerccunovDes'Wit- 
enberg, 1929, p. 138. 

Generic diagnosis. — ^Heterophyidae : Body elongated and spindle- 
like in outline, or expanded anteriorly and more or less cylindrical 
posteriorly. Prepharynx usually distinct, longer than esophagus; 
intestinal ceca simple, extending to posterior end of body. Genital 
aperture situated medially, about one-third of the body length from 
the anterior end. Genital sinus complicated, containing a spiny, 
spheroidal, more or less muscular body (gonotyl ?) imbedded in the 
dorsal wall of the sinus. Seminal vesicle well developed, free in 
parenchyma, the terminal portion of the vesicle being provided with 
a muscular wall (expulsor). Testes ovoid, spherical or slightly 
lobed, tandem or slightly oblique in position, and situated in the 
posterior half of the body. Ovary spherical or ovoid in shape, situ- 
ated slightly to the right of the median line and cephalad of the 
seminal receptacle. Vitellaria extracecal or expanding medially in 
the posttesticular space, and extending anteriorly as far as the an- 
terior testis or beyond. Uterus with a descending and an ascending 
limb, both passing between testes. 

Tyye species. — Godaotosomum laotewn (Jagersldold, 1896) Looss, 
1902. 

Bemarhs. — ^The genus GoJaetosomwm was proposed by Looss 
(1899) to contain Jagerskiold. Braun (1901b) 

proposed the genus Miorolistrvm to contain three species, Distommn, 
cocUeariforme Eudolphi, 1819, D. cocMear Diesing, 1850, and M. 
spinetum Braun, 1901b. Odhner (1910a) pointed out that the struc- 
ture which Braun interpreted as an acetabulum in the species in- 
cluded in the genus Microlistrum was the same structure as that 
described by JagersMold (1896) as the “stacheligen Korper” in 
Gcdactosomium laatemn. Other similarities were also noted between 
the two genera. Pratt (1911) gave a redescription of M. cocMeari- 
forme and showed that the character of the genitalia was essentially 
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the gftmA as that described by Jagerskiold for Monostomvm lactevnn; 
on the basis of this similarity he transferred M. coohleariforme to the 
genus Gdaotosomim,, making the two genera synonymous. Travas- 
sos (1929) apparently recognizes this arrangement, but Witenberg 
(1929) regards the two genera as distinct “ because of differences in 
the arrangement of the genital glands.” The writer (Price, 1931) 
has shown that the arrangement of the genital glands is subject to 
considerable variation within a genus and is a character of no ge- 
neric importance in the Heterophyidae. 

In the same paper, Witenberg proposed a new genus, Oeroar- 
ioides, as the basis for a new subfamily, Cercarioidmae, the type 
species, 0 . akaronii, being characterized by having a dilated anterior 
part of the body set off by a slight constriction from the more 
cylindrical posterior part. To this new genus, Nazmi (1930) added 
an additional species, 0 . laylisi. A comparison of the descriptions 
shows no essential differences between these species and those belong- 
ing to the genus Galaotosomuin. The anterior widening of the 
body in (7. ah/wonii and in 0 . layUdis, only slightly more pronounced 
than that in G. cochleariforme; the arrangement of the genital 
glands, the course of the uterus, and the terminal portions of the 
genital ducts also appear to be similar. Therefore, the writer 
regards Oercarioides Witenberg as a synonym of GdLou^osomjmx 
Looss, the two species (7. ahafonii Witenberg and 0 . haylid Nazmi 
becoming G. aharomi (Witenberg) and G. haylisi (Nazmi), re- 
spectively. 

GALACTOSOMUM ERINACEUM (Poirier, 1886) Bittner and Spiehn, 1928 
Plate 9, Pigueb 39 

Synonyms. — Distomvm erinaaevm Poirier, 1886, pp. 37-38; Astio- 
trema erinaeea (Poirier, 1886) Stossich, 1904, p. 2. 

Desoriytion. — Galaotosoinvm: Body elongated, 3 mm long by SOOjw. 
wide, the anterior half of the body being wider than the posterior 
half. Cuticle beset with spines, which become less numerous toward 
the posterior end of body. Oral sucker 300/t in diameter. Escretoi y 
vesicle tubelike, curving between the testes, and extending anteriorly 
to the vicinity of the ovary. Pharynx small, ITju. long, the width 
being almost equal to the length, and situated about lO/i from the 
oral sucker. Esophagus short and narrow; intestinal ceca simple 
and extending to the posterior end of the body. Genital pore lOOf* to 
SOOjit caudad of the oral sucker ; seminal vesicle long, slender, and with 
muscular walls. Testes globular, 300/* in diameter, situated diago- 
nally in the posterior third of the body. Ovary globular, 150/* in 
diameter, situated near the equator of the body ; receptaculum seminis 
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large and pedunculated; Laurer’s canal present. Vitellaria and 
Mehlis’s gland not yet developed. The uterus passes posteriorly 
between the testes and then extends anteriorly to the genital pore. 

Rost. — Delphinus delphis. 

Location. — ^Intestine. 

Distrilyution. — Europe. 

Eemarks . — ^The specimens upon which Poirier (1886) based the 
description of the foregoing species were still encysted, the cysts 
being free in the intestine; they were described as spherical and 
measured 1 mm in diameter. Looss (1899) referred this species to 
the genus Astia., which he later (1900) renamed Astiotrema. 
Jagerskiold (1908) pointed out that this form was similar to the 
species G-. lactefwm^ which he had previously described from speci- 
mens encysted in the brain of Gotim soorpius Bloch. Odhner 
(1911) was of the opinion that this species was closely related to 
G. lactmm, and Bittner and Sprehn (1928) actually placed it in the 
genus Galactosommi by making the combination of the generic with 
the specific name. 

It seems extremely doubtful whether G. erinaceum is a parasite of 
Delphinus in view of the fact that all other members of the genus are 
parasites of birds. This was pointed out by Jagerskiold (1908, p. 
317), who states: “ Wahrscheinlich ist der Delphin nicht der wirk- 
liche Wirt, sondern die von Poirier gefunden Kapseln sind mit ir- 
gendwelchen Fische in den Delphin hineingekommen. Der wirk- 
liche Wirt, falls hier wirklich ein Galatosomum vorleight, ist da- 
gegen wahrscheinlich ein fischfressender Meeresvogel.” 

Family PARAMPHISTOMATIDAE Fischoeder, 1901 

FamUy diagnosis. — ^Medium-sized to large trematodes, with or 
without ventral pouch. Cuticle without spines. Oral sucker termi- 
nal or in some cases retracted into the body; with or without dorsal 
pocketlike evaginations; acetabulum at posterior end of body. 
Pharynx absent ; intestinal ceca spacious. Excretory vesicle saclike, 
opening dorsally a short distance from posterior end of body. 
Lymph system present. Genital opening ventral, in anterior part 
of body, with or without genital sucker; cirrus pouch present or 
absent; testes relatively large, frequently lobed, usually cephalad 
of ovary. Vitellaria usually well developed. Uterus dorsad of 
testes. Eggs without filaments. Parasites of mammals, birds, fishes, 
amphibians, and reptiles. 

Type genus. — Paramphistomum Fischoeder, 1901. 
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Genus CfflORCfflS Fischoeder, 1901 

Generic diagnosis. — ^Paramphistomatidae : Body ovoid, convex 
dorsally and flat to slightly concave ventrally; anterior end some- 
what attenuated, posterior end rounded ; ventral pouch absent. Oral 
sucker with paired evaginations, usually retracted into an oral canal 
by the action of strong muscles attached to the oral sucker ; aceta- 
bulum circular, near posterior end of body. Esophagus relatively 
short, thick walled; intestinal ceca terminate at middle of acetabular 
zone. Excretory vesicle large, cephalad of acetabulum. Genital 
pore at intestinal bifurcation, surrounded by a poorly developed 
genital sucker; cirrus pouch absent; seminal vesicle •much coiled. 
Testes X shaped, tandem in position. Ovary posttesticular ; Mehlis’s 
gland dorsad of ovary; Laurer’s canal opens dorsally in front of 
excretory pore. Vitellaria extracecal, except near tips of ceca, where 
a few follicles may be intercecal, and extending from a short distance 
cephalad of intestinal bifurcation to level of anterior margin of 
acetabulum. Uterus slightly sinuous, in median line dorsad of testes. 
Eggs large, thin shelled. Parasites of Sirenia. 

Type species. — Chiorohis fdbaceus (Diesing, 1838) Fischoeder, 
1901. 

CmOBCHIS BABACEUa (Diesinc. 1838) Fiidiaeder. 1801 
Plate 10, Piqtjbes 41-45 

Synonym. — Amphistommn fabacevm Diesing, 1838, p. 189 ; Sohis- 
ampMstoma manati Sokoloff and Caballero, 1932, pp. 163-167. 

Description. — OMorcMs: The body is ovoid in outline, 9 mm to 
11 mm long by 6 mm wide, ventral surface flat or slightly concave, 
dorsal surface strongly convex. The oral opening is slightly sub- 
terminal and is followed by an oral canal, the length of which 
depends upon the degree of retraction of the oral sucker. The oral 
sucker is about 465/^ to 800^ in diameter, strongly muscular, and pro- 
vided with two muscular dorsal pouches. The oral sucker is usually 
retracted so that its position is about midway between the intestinal 
bifurcation and the anterior end of the body, the retraction being 
due to contraction of about 30 muscular bands inserted into the 
wall of the oral sucker, which radiate posteriorly and attach to the 
body wall. The acetabulum is ventral, 1.3 mm to 1.8 mm in diam- 
eter, situated near the posterior end of the body. The esophagus 
is relatively long and thick walled, its posterior portion being thick- 
ened to form a bulblike structure. The intestinal ceca are spacious 
and thick walled and extend to about the center of the acetabular 
zone. The excretory pore is situated in the mid-dorsal line slightly 
cephalad of the level of the ovary; the excretory vesicle is pouch 
shaped and relatively thick walled. The lymph system consists of 
two longitudinal vessels which lie dorsally and medially of the 
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intestinal ceca and two longitudinal vessels which lie ventrally of 
the ceca. The dorsal vessels extend the full length of the body and 
terminate in a number of short, dilated branches. Each vessel gives 
off about 15 primary branches, which extend lateroventrally and 
bifurcate to form secondary branches. The secondary branches usu- 
ally bifurcate to form tertiary branches, each of which tenninates 
in a bulbous swelling near the ventral surface of the body. A num- 
ber of ventral branches are also given off from the main dorsal 
canals, but their number and course can not be determined with cer- 
tainty. The ventral longitudinal canals extend the full length of 
the intestinal ceca and give off a number of branches, both medially 
and laterally, which branch again and again and finally terminate 
in large bulbous swellings; these branches and swellings cover the 
entire ventral surface of the body beneath the dermomuscular layer. 
The genital pore is situated immediately caudad of the intestinal 
bifurcation and is surrounded by a weakly muscular genital sucker. 
In immature specimens the suckerlike arrangement of the muscular 
fibers is not so distinct as in more mature specimens. The genital 
opening communicates with a genital sinus into which projects the 
prominent genital papilla. The greatly convoluted seminal vesicle 
lies free in the parenchyma dorsad of the genital pore. The proxi- 
mal portion of the ejaculatory duct is inclosed in a muscular saclike 
structure, but distally this sac is very feebly developed or absent. 
The ejaculatory duct unites with the vagina or metraterm to form 
a hermaphroditic canal, which opens into the genital sinus at the 
summit of the genital papilla. The testes are X shaped in mature 
specimens and almost spherical in immature specimens; they are 
situated in the median field and are tandem in position. The ovary 
is almost spherical, about 30ju in diameter, median in position, and 
situated about midway between the posterior testis and acetabulum. 
Mehlis’s gland well developed, dorsad of ovary. Laurer’s canal i,s 
very slender and opens in the mid-dorsal line a short distance 
cephalad of the excretory pore. The vitellaria are extracecal, except 
for a few follicles, which are distributed intercecally immediately 
in front of the acetabulum, and extend anteriorly beyond the intes- 
tinal bifurcation. The uterus extends anteriorly in the median line, 
dorsal to testes, to the level of the cephalic margin of the anterior 
testis, and then turns ventrally and terminates in a weakly muscular 
vagina or metraterm. The proximal portion of the uterus may be 
filled with spermatozoa, and constitutes a receptaculum seminis 
uterinum. The eggs are oval, about 150/t long by 90/t wide, and thin 
shelled. 

Hosts. — Mmatus exunguis Natterer (==? Trichechus inv/nguis 
Pelzeln), Trichechm TMirostris (syn. Manaius latirostris) , and T. 
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Location.— lj 2 iVgQ intestine. 

DistriluUon.—lSovih America (Philadelphia Zoological Garden; 
National Zoological Park, Washington, D. 0.; Mexico), South 
America (Brazil), and Africa (Belgian Congo). 

BermrTcs.—Th& above description is based largely upon specimens 
(U.S.N.M. Helm. Coll. No. 24716), collected at Washington, D. C., 
July 16, 1921, by Dr. E. A. Chapin, these flukes being well pre- 
served and fully mature. Other specimens available for comparison 
consisted of three lots as follows: TJ.S.N.M. Holm. Coll. No. 5775, 
from the Leidy collection, probably a part of the specimens described 
by Leidy (1891) ; U.S.N.M. Helm. Coll. No. 18425, collected at 
Washington, D. C., November 14, 1916, by Dr. L. T. Giltner; and 
U.S.N.M. Helm. Coll. No. 8416, labeled “ F. 1063, OUorehu fdhaceus 
Dies., stomach and intestine, Manaius senegcHenm, Banana, Aug. 
1916.” The last-named material is from the MacCallum collection 
and represents a part of the lot of specimens described by Stunkard 
(1930). 

All the specimens examined from these different collections agree 
in general with the description given for OMorohia falacem by 
Fischoeder (1903). The majority of the specimens, however, were 
immature and smaller than the ones upon which the above descrip- 
tion is based, and considerable variation was found to exist, espe- 
cially as regards the shape of the testes. The Leidy specimens 
were the most immature, and in these the testes varied in shape from 
spherical to very slightly lobed, none showing the typical X-shaped 
testes characteristic of the species. They agree, however, in all other 
respects and must be regarded as the same species as those of the 
other lots which correspond more closely to the description given 
by Fischoeder. 

Family NOTOCOTYLIDAE Liihe, 1909 

Faimhy diagnosis . — Small to medium-sized monostomes; body 
usually elongate, tapering anteriorly and rounded posteriorly. 
Ventral surface usually concave, with or without longitudinal rows 
of glands or ridges. Oral sucker terminal; pharynx absent; esoph- 
agus short; intestinal ceca slender, usually provided with short 
diverticula. Excretory pore dorsal, near posterior end of body; ex- 
cretory vesicle with short stem and long branches, which unite near 
anterior end of body. Genital pore median and situated in anterior 
part of body, except in Nudaootyle where it is lateral and in pos- 
terior part of body; cirrus pouch elongate; testes postequatorial, 
in same transverse plane, usually extracecal. Ovary between testes ; 
Mehlis’s gland complex preovarial; vitellaria lateral, pretesticular; 
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uterine coils transverse, regular, pretesticular. Eggs small and 
provided with a long filament at each pole. Parasites of birds and 
mammals. 

Type germs. — Notoeotylus Diesing, 1 839. 

Subfamily Ogmogasterinae Kossack, 1911 

Siib family diagnosis. — ^Notocotylidae: Ventral surface of body pro- 
vided with longitudinal ridges or rugae. Uterine coils extend 
anteriorly beyond base of cirrus pouch. Parasites of cetaceans and 
pinnipeds. 

Type genus. — Ogmogaster Jagerskiold, 1891. 

Genus OGMOGASTER Jagerskiold, 1891 

Generic diagnosis. — Ogmogasterinae: Body oval, flattened, and 
leaflike, margins fluted; ventral surface provided with longitudinal 
ribs or rugae. Oral sucker terminal; esophagus short; intestinal 
ceca slender and extending to posterior end of body. Genital aper- 
ture median, a short distance caudad of oral sucker; cirrus and 
vagina open into a shoi-t genital sinus. Cirrus pouch long, situated 
in median line and extending posteriorly to near equator of body; 
testes deeply lobed, situated in the same transverse plane in the 
posterior fourth of body. Ovary lobed, median in position and sit- 
uated at the level of the posterior margin of testes ; Mehlis’s gland 
median, preovarial; Laurer’s canal present; vitellaria lateral, con- 
sisting of isolated follicles and extending from anterior margin of 
testes to level of the base of the cirrus pouch; uterus greatly con- 
voluted, the coils extending laterally beyond intestinal ceca. Para- 
sites of cetaceans and pinnipeds. 

Type species. — Ogmogaster plicaius (Creplin, 1829) Jagerskiold, 
1891. 

06M0GASTEB FLICATTJS (CrepUn, 1829) Jltg«n1doId, 1891 
PlATEI 12, Fiotm 52 

Synonym. — Monostorrmm plicatum Creplin, 1829, pp. 878-880. 

Description. — Ogmogaster: Body oval, 6 mm to 14 mm long by an 
average width of 4 mm, flat and leaf like; the margins of the body 
have a fluted or pleated appearance, and the ventral surface is pro- 
vided with 16 to 17 longitudinal rugae. Oral sucker terminal, 500/a 
in diameter, according to Leiper and Atkinson (1915) ; esophagus 
short; intestinal ceca sinuous and terminating near the posterior 
end of the body. Excretory pore dorsal, about 700/a from the 
posterior end of body, according to Jagerskiold; excretory vesicle 
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Y shaped, situated ventral to ovary and testes. The limbs of the 
vesicle extend anteriorly and unite at the level of the intestinal bi- 
furcation at which point two branches are given off, one on each side, 
which extend posteriorly in the lateral fields, then turn and pass 
anteriorly to the level of the oral sucker, where they again turn and 
pass backward and terminate near the posterior end of the body. 
Long branches are given off here and there along the course of the 
excretory ducts. Genital aperture median, situated a short distance 
caudad of the oral sucker; the male and female genital pores are 
situated side by side at the base of a short genital sinus. Cirrus 
pouch cylindrical, 3 mm long by 300/i wide, containing a seminal 
vesicle, 1.4 mm long by 200/t wide, and a long convoluted ejaculatory 
duct. The ejaculatory duct is lined with a membrane, which is 
closely beset with small papillalike projections ; it may be protruded 
as a slender cirrus the length of which may equal the length of the 
body, according to Creplin (1829). Testes deeply lobed, 1 mm 
long by 1.1 mm wide, situated in the same transverse plane in the 
posterior fourth of the body; vasa efferentia short, uniting to form a 
relatively wide vas deferens which extends anteriorly in the median 
line to the base of the cirrus pouch; it then passes to the right of the 
cirrus pouch where it makes several loops, four to five according 
to Jagerskiold, and then passes backward and enters the base of the 
cirrus pouch. Ovary deeply lobed, 500/x long by 1 mm vdde, situated 
between the testes; Mehlis’s gland preovarial; Laurer’s canal present. 
Vitellaria lateral, composed of 12 to 16 isolated follicles on each side, 
lying ventral to ceca, and extending from the anterior margin of the 
testes to about the level of the base of the cirrus pouch. Uterus 
slender and greatly convoluted, extending laterally beyond the ceca 
and from the testes anteriorly to about one-fourth of the body 
length from the anterior end. Vagina muscular and lined with 
spines which are about 35/i long. Eggs elongate oval in shape, 25/t 
long, and provided with a long filament at each pole. 

Hosts. — Cetacea {Balaenoptera horedlis., B. musculw — B. phy so- 
lus, B. acwtorostrata=Balaena Tosbrata) ; Pinnipedia ^ (Leptonycho- 
tes weddeUii, Lobodon caroinopliaga). 

Loaation. — Intestine. 

Distribution . — ^Europe (Norway) ; Antarctic waters (vicinity of 
Cape Evans). 

Remarhs. — ^The above description is taken largely from an exhaus- 
tive description of this species given by Jagerskiold (1891). 

» Johnston (1931) regards the form from pinnipeds as a species distinct from Ogmogaa- 
ter plieatus. The new species, for which he proposes the name 0. antarcticus, diSers 
from O. plicatua in “ its smaller size, different body proportions, presence of only 13 
rugae, more restricted Titelline zone, and relatively smaller cirrus sac.” 
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Family RHABDIOPOEIDAE Poche, 1926 

FarnSJ/y diagnosis. — ^Body elongated, rounded at each end, convex 
dorsally and concave ventrally. Cuticle of ventral surface armed 
with large, curved, hooklike spines. Posterior end of body provided 
with large cavity opening dorsally, containing a number of probos- 
cislike, protrusible structures. Excretory pore situated in the floor 
of the proboscid cavity; excretory vesicle with four anteriorly di- 
rected limbs, two lateral and two median ; the lateral pair of branches 
unite near the intestinal bifurcation and possess short lateral diverti- 
cula; the median branches are intercecal and terminate blindly near 
intestinal bifurcation. Oral sucker subterminal; esophagus slender; 
intestinal ceca pass between testes and unite at posterior end of body. 
Genital aperture situated at side of oral sucker; cirrus pouch long 
and slender, containing a portion of seminal vesicle. Testes extra- 
cecal, situated in the same transverse plane near the posterior end of 
body. Ovary between testes ; seminal receptacle and Laurer’s canal 
absent. Vitellaria extracecal and posttesticular. Uterus long and 
slender, with numerous transverse loops extending beyond lateral 
limits of the intestinal ceca ; vagina as long as cirrus pouch. Eggs 
small, provided with a long filament at each pole. Parasitic in 
Sirenia. 

Type genius. — Rhdbdiopoeus S. J. Johnston, 1913. 

Genus BHABDIOPOEUS S. J. Johnston, 1913 

Generic diagnosis. — ^Rhabdiopoeidae; Characters of the family. 

Type species. — Bhdbdiopoem taylori S. J. Johnston, 1913. 

BHABDIOPOEUS TATLOBI S. 3. Johnston, 1913 
Plaie 12, Fi&ukb 61 

Description. — Ehdbdiopoeus: Body elongated and lancelike, 22 mm 
long by 5 mm wide; thinner anteriorly than posteriorly; dorsal 
surface convex; ventral surface flat or slightly concave anteriorly 
and more deeply concave posteriorly. The ventral surface is covered 
with large, recurved, hooklike spines, 107/* long by 64/i wide at their 
bases; they are set in a thick cuticula. Oral sucker almost circular, 
783/t in diameter, subterminal and directed ventrally; esophagus 
moderately long; intestinal ceca slender, united at posterior end of 
body; small lateral ceca are present along the posttesticular por- 
tions, but absent elsewhere along their course. A large cavity, 
opening dorsally, is present near the posterior end of the body; 
this cavity communicates with nine tunnel-like tubular spaces, 
three of which are anterior and the remaining six are arranged in 
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two lateral groups of three, each containing a protrusible fingerlike 
proboscis. The excretory pore is situated in the floor of the 
proboscid chamber; excretory vesicle large and branched, each of 
the branches becoming narrowed into 1 of the 4 chief trunk vessels, 
2 of the vessels being median and 2 lateral. The lateral vessels ex- 
tend anterioily, lateral of testes, and unite immediately anterior and 
ventral of the intestinal bifurcation; they are provided with short 
lateral branches along their course from the level of the anterior 
margin of the testes to the level of the intestinal bifurcation. The 
two median vessels pass between the testes and extend anteriorly in 
the intercecal field to near the intestinal bifurcation where they 
terminate blindly. Genital aperture near right margin of oral 
sucker. Cirrus pouch long and slender, its posterior end lying in 
the median line about one-fourth of the body length from the an- 
terior end; it contains a small portion of the seminal vesicle, an 
ejaculatory duct surrounded by prostate cells, and a muscular cirrus. 
Testes deeply lobed, about 2 mm long by 940 jli wide, situated in the 
same transverse plane near the junction of the third and last body 
fourths; they are so situated that their long axes are oblique to the 
long axis of the body, their bases being separated by the intestinal 
ceca. The vas deferens is expanded to form a relatively wide semi- 
nal vesicle which extends anteriorly in a more or less tortuous course 
from the level of the anterior margin of the testes to the cirrus 
pouch. Ovary oval, 890/i long by 570/t wide; Mehlis’s gland 820ja 
long by 490ja wide, situated to the right of ovary; both ovary and 
Mehlis’s gland lie in the angle formed by the testes. There is no 
seminal receptacle or Laurer’s canal. Vitellaria extracecal and post- 
testicular in position, and consisting of grapelike groups of oval 
follicles, each lateral mass being composed of about 50 groups. 
Uterus long and slender, composed of numerous, closely packed 
transverse loops which extend laterally beyond the limits of the ceca 
as far as the lateral branches of the excretory system. Eggs 26/* 
long by 15/1 wide, thin shelled, and with a long filament at each pole. 

Host. — H (Moore d/ugong. 

Location. — ^Intestine. 

Distrihution . — ^Australia (coast of Queensland). 

Family OPISTHOTREMATIDAE Poche, 1926 

FamMy diagnosis .— spoon shaped; ventral surface spiny. 
Esophagus moderately long, slender; intestinal ceca without diver- 
ticula. Excretory pore dorsal; excretory vesicle short and with lat- 
eral branches. Genital openings median and situated almost at ex- 
trecM postenor end of body. Cirrus pouch long and slender, median, 
contammg a strongly convoluted seminal vesicle and a protrusible 
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cirrus ; testes intercecal or extracecal, situated in the same transverse 
plane in the posterior part of body. Ovary either dextral or sinistral 
in position, pretesticular ; Mehlis’s gland postovarial; seminal recep- 
tacle present; Laurer’s canal present or absent; vitellaria weakly 
developed, intercecal, pretesticular ; uterus long and slender, occupy- 
ing the greater portion of the central part of body, usually confined 
to the intercecal field. Eggs with long polar filaments. Parasites 
of respiratory passages of Sirenia. 

Ty^e genus. — Ofisthotrema Fischer, 1883. 

KET TO THE GENERA OP OPISTHOTBEMATIDAE 

1. Testes extracecal Oplsthotrema (p.4E). 

Testes inleroeeal Puhaoaicola (p. 55) . 

Genus OPISTHOTBEMA Fischer, 1883 

Synonym. — Ooohleotrema Travassos and Vogelsang, 1931, 

Gemric diagnosis. — Opisthotrematidae: Body oval to piriform in 
shape, flattened dorsoventrally, dorsum strongly arched and venter 
strongly concave ; margin of body may or may not be provided with 
a muscular rim. Cuticle of ventral surface spiny. Oral sucker ven- 
tral, situated a shoit distance from the anterior margin of body; 
pharynx absent; esophagus slender and of medium length; intes- 
tinal ceca more or less sinuous and extending into the posterior fourth 
of body. Excretory pore dorsal and somewhat removed from the 
posterior margin; excretory vesicle tubular and provided with lat- 
eral branches. Genital pores at posterior end of body ; cirrus pouch 
long and slender, containing a slender, convoluted seminal vesicle 
and a long, slender, protrusible cirrus; testes lobed, situated extra- 
cecally in the same transverse plane in the posterior part of body. 
‘Ovary lobed, to the right or left of the median line anterior to and 
separated from the testis on the corresponding side by the intestinal 
cecum, which passes between them; Mehlis’s gland well developed; 
seminal receptacle present; Laurer’s canal present or absent; vitd- 
laria intercecal and consist of a grapelike mass of follicles on each 
side of median line, or of a mass of irregular follicles in the median 
field. Uterus long, slender, and convoluted, occupying the greater 
part of the central portion of the body; vagina long, slender, slightly 
sinuous, and provided with relatively strong muscular walls. Eggs 
oval and provided with a slender filament at each pole. Parasites 
of the respiratory tract and eustachian tubes of Sirenia. 

Tyye sfeoies. — Ofisthotrema coohlea/re Fischer, 1883 {=Mono- 
stomvm Sajonu Leuckart, 1874). 

RemaxTes . — ^The foregoing diagnosis is based on the characters 
common for the two species which are described later. The writer 
118893—32 4 
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r6cogiiizes the genus Pvl/inowiooTiO>^ which was proposed by Poche 
(1926), as distinct from the genus Ofuthotrema on the ground that 
the intercecal position of the testes in Pulmordcola pitmoTuAis is too 
great a difference to be regarded as being a character of only specific 
value. 


Ksnc TO THB3 SPECIES OP THE GBNXTS OPISTHOTBEIMAl 

1. Body piriform in outline; distinct muscular rim absent; in- 

testfnal ceca relatively wide, their blind ends diverging— dujonis (p.50). 

Body oval in outline; distinct muscular rim present; intestinal 
ceca slender, their blind ends conve^^ing cochleotrema (p. 62), 

OPISTHOTBEMA DUJONIS (Lcnckart, 1S74), neir combination 

Platd 11, Figubb 46 

Synonyms. — Monostomum dujonis Leuckart, 1874, p. 419; Opis- 
thotreTTM cochleare Fischer, 1883, pp. 1-42. 

Description. — Opisthotrema: Body piriform in outline, 9 to 11 mm 
long by 5 mm wide; the dorsal surface is strongly convex and 
the ventral surface concave, which gives the body the appear- 
ance of the bowl of a spoon. Cuticle spiny on ventral surface, 
according to Fischer, and also on anterior part of dorsal sur- 
face, according to Johnston (1913). Oral sucker ventral, 600/* long 
by 850/1 wide, situated about 460/* from the anterior end of body ; 
esophagus slender, about 1 mm long by 80/* wide ; intestinal ceca rela- 
tively wide, slightly sinuous and extending to near the posterior end 
of the body, their blind ends somewhat distended and diverging. 
The excretory system consists of two canals, one on each side, united 
by a commissure a short distance caudad of the intestinal bifurcation 
and again by a similar commissure about midway between the in- 
testinal bifurcation and the posterior margin of the oral sucker. 
Each of the canals is provided with lateral branches, which extend 
to the margin of the body. Excretory vesicle ( ? ) ; excretory pore 
( 1 ) . According to Fischer, the canals terminate near the ends of the 
ceca and probably open separately. The cirrus pouch is cylindrical, 
2 mm long by 245/* wide, situated in the median line in the posterior 
part of the body, containing a greatly convoluted seminal vesicle and 
a slender protrusible cirrus; genital pore ventral, near posterior 
margin. Testes lobed, 250/* to 540/* in diameter, situated in the same 
transverse plane and extracecal in position. Ovary small, lobate, 
situated to the left of the median line and a short distance cephalad 
of the level of the testes; Mehlis’s gland small, caudad of ovary; 
Laurer’s canal present, the proximal part of the canal being expanded 
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to form a seminal receptacle measuring VtOn long by 57fi wide. 
Vitellaria weakly developed, consisting of a few follicles situated 
along the vitelline duct at each side of the intercecal field. Uterus 
slender and occupying the intercecal space in the equatorial third of 
the body; during its course the uterus describes a’munber of loops 
which form a treelike pattern. The distal portion of the uterus is 
expanded to form an egg reservoir and continues as a slender vagina, 
which opens beside the male genital aperture. Eggs oval in outline, 
29ju, long by 9/t wide, provided with a long, slender filament at each 
pole. 

Host. — HdHoore dugong. 

Location. — ^Eustachian tubes and esophagus. 

Histribution. — ^Philippine Islands; Australia. 

Bmwirks. — This species was named Monostomwn dujonis by 
Leuckart (1874) in a review of Zeller’s (1874) paper “ Uber Leu- 
cochloridivm paradosmim Carus and die weitere Entwickelung seiner 
Distomenbrut.” In this review, Leuckart, in commenting on the 
genital system of L. paradoantm, stated : “ Und seine Generations- 
organe in alien ihren Theilen vollstandig imd deutlich erkennen 
lasst. Die Ausmfindung derselben liegt, wie sonst nur bei wenigen 
Distomeen — ^Kef . kennt auch ein Monostomum, das sich ganz ahnlich 
verhalt, M. dujonis, das Semper in den Eustachischen Eohren des 
Dujung der Philippinen sammelte und dem Eef. frcundlichst zur 
Untersuchung uberlassen hat — an Hinterende des Korpers, dicht 
neben der des excretorischen Apparates.” Fischer’s (1883) descrip- 
tion of Opisthotrema cochleare is based unquestionably upon a study 
of the specimens which Leuckart referred to, since he stated in the 
introduction of his paper: “Besagte Form wurde von Herm Prof, 
Semper in Wiirtzburg auf seiner Expedition nach den Philippinen 
gesammelt. Sie entstammt der Paukenhohle von Halicore Dugong.” 

The name given to this worm by Leuckart can not be regarded as 
a noonen nudum because an important morphological character, the 
position of the genital pore, is pointed out and in addition are given 
the host and habitat of the species. It is, therefore, the opinion of the 
writer that the correct name for this species is Opisthotrema dujords 
(Leuckart), since the rules of zoological nomenclature state: “Art. 
26. — ^The valid name of a genus or species can be only that name 
under which it was first designated on the condition: a) That this 
name was published and accompanied by an indication, or a defi- 
nition, or a description ; ” etc. The description given by Leuckart 
is more in the form of a comparison than an actual description, but 
it appears sufficient to fix the specific name, since the rules do not 
state how much description should be given. 
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OFISTHOTBEUA COCHIBOTREMA (TraTasBo* and Vo«el«aMr, 1981“) ne-w combination 

PliAO® 11, PlfltTKB 47-49 

Synonyms. — Amphistomvm fabaoeum Diesing of Leidy, 1891, pp. 
41S-414, in part; ppisthotTemd cochlea/re Fischer of Stiles and Has- 
gfl.n^ 1894, p. 253; OoGhleotrema coehleotrema Travassos and Vogel- 
sang, 1931, pp. 143-146. 

Descriftion. — OfisthotTem/i: The body is oval in outline, 8.5 mm 
long by 6.5 mm wide, strongly concave ventrally and convex dorsally ; 
the margin of the body is surrounded by a more or less delicate 
muscular rim, which is about 250/^ wide. The strongly convexo-con- 
cave condition of the body suggests that the entire worm attaches 
itself to the mucous membrane in the manner of a vacuum cup, the 
muscular rim serving as a sort of seal. The cuticle of the ventral 
surface is covered with scalelike spines, 7/t long by 4/t wide, arranged 
in irregular alternating rows. The excretory pore is situated dor- 
sally, about 920/1 from the posterior end of the body, the aperture 
being surrounded by a muscular sphincter. The excretory vesicle 
is tubular, about 1 mm long, and is provided with two principal 
branches on each side ; the first branch occurs at the level of the blind 
ends of the ceca and the other at the anterior end of the vesicle ; two 
.small er branches are given off on each side a short distance caudad 
of the anterior branches. The remainder of the excretory system 
could not be worked out in detail, but judged from sections the course 
of the principal branches is probably similar to that described by 
Fischer for 0. cochleare. The oral sucker is transversely oval, 1 mm 
long by 1.3 mm wide, strongly muscular, and situated ventrally about 
465/4 from the anterior margin of the body; it is deeply imbedded in 
the parenchyma and projects only slightly beyond the ventral sur- 
face. The esophagus is slender and about 465/4 long; the intestinal 
ceca are slender and serpentine, 155/4 wide, the blind ends converging 
toward the median line. Cirrus pouch slender, about 3 mm long 
by 155/4 wide at the level of the testes; the walls are moderately thick 


* This species was described by the writer ab new in the present paper, but while the 
manuscript was awaiting publication a description appeared by Travassos and Vogelsang 
(1931) of a species from TrichecUus manatus which appears to be the same form* The 
description given herein is from the writer’s specimens. Some slight differences exist be- 
tween this and the description given by Travassos and Vogelsang, but these differences 
appear to be those of interpretation. Travassos and Vogelsang note that in their speci- 
mens the ventral surface is covered with small papillae similar to those occurring on the 
ventral surface of GMrodiscua, and that Laurer’s canal is present. In the specimens at 
the writer’s disposal the ventral surface is covered with small triangular, scalelike spines 
(pi. 11, fig. 49) and no Laurer’s canal is present. The absence of Laurer’s canal is shown 
in pi. 11, fig. 48, which is a reconstruction from serial sections. 

The writer does not agree with Travassos and Vogelsang as to the necessity of creating 
a new genus for this species, since the differences between this species and the type of the 
genus are too slight to warrant such action. 
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and muscular, both, circular and longitudinal fibers being present. 
The seminal vesicle is slender and greatly convoluted, and occupies 
the basal third of the cirrus pouch. A definite pars prostatica 
appears to be absent although some prostate cells are present along 
the distal, less convoluted portion of the seminal vesicle. The cirrus 
is slender, about 2 mm long, unarmed and protrusible. The genital 
aperture is ventral and situated at the posterior end of the body 
at the junction of the muscular rim with the body proper. The 
testes are deeply lobed, about 850/* by 620ju, extracecal and opposite 
each other in the posterior third of the body. The ovary is irregular 
in outline but not deeply lobed, about 435/* in diameter, situated 
to the right of the median line, intercecal and pretesticular. Mehlis’s 
gland is composed of large piriform cells and is situated median 
and slightly dorsal to the ovary. The seminal receptacle is mus- 
cular, more or less oblong, about 697/* long by 155/* wide, and situated 
dorsal to Mehlis’s gland. There is no Laurer’s canal. The vitel- 
laria consist of relatively few, large, irregularly shaped follicles 
situated in the intercecal space between the equator of the body 
and the testes ; the follicles are not divided into two separate groups 
as in 0. dujonis, but form a single, more or less grapelike mass. The 
uterus is greatly convoluted, forming a wreathlike mass of loops 
which occupies the greater part of the central portion of the body; 
the loops extend slightly beyond the ceca laterally, but do not extend 
anteriorly beyond the intestinal bifurcation. The terminal portion 
of the uterus is continued as a muscular walled, slightly sinuous 
vagina or metraterm, which runs dorsal to the cirrus pouch and opens 
beside the male genital aperture. The eggs are oval in shape, 18/* 
long by 11/* wide, light straw colored, and provided with a long, 
slender filament at eadb pole. 

Rosts. — Trieheehus mosmtus and T. lathostris {—Mavatus latU 
Tostris,) 

Location . — ^Nasal passages and stomach. 

Distribvtion . — ^North America (United Stales — ^Philadelphia, Pa.), 
and Tropical America. 

U.S.N.M. Helm. OoU. No. 1732. 

Remarks . — ^In a note presented at a meeting of the Philadelphia 
Academy of Natural Sciences, Leidy (1891) reported the occurrence 
of Aw/phistomnm fdbaeeum Diesing in a sea cow, Manatus latirostris, 
which died in the zoological garden. These specimens had been col- 
lected from the large intestine and submitted by Dr. H. C. Chapman. 
In the same note he said: “Numerous specimens, many of larger 
size, up to 11 m m long by 9 mm broad, were obtained from the 
nasal passages of another sea cow, and were presented to the 
Academy by Jacob Geismar.” 
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Stiles and Hassall (1894) examined the trematodes of the Leidy 
collection and redetermined the specimens reported from the nasal 
passages as Opisthotvema coohleaire Fischer. A part of the ma- 
terial, two specimens, was retained in the United States National 
Museum collection, and it is upon these that the foregoing descrip- 
tion of OfistTiotfema oocKleotrema is based. 

These specimens are sexually mature, but somewhat smaller than 
those reported by Leidy. One of them was stained and mounted 
whole; the other was stained and sectioned. The description given 
above is a composite one, the details being obtained from the sec- 
tioned specimen. 

OpietKotrema eochleotrerm differs in a number of respects from 
0. 3u>joms (Leuckart) (=<?. cooMea/re Fischer), so that there ap- 
pears to be no doubt that they are distinct species. 0. eooUeotrema 
is provided with a muscular rim similar to that described for Pvl- 
monicola fvhnonaUs (von Linstow) ; the intestinal ceca are slender 
and uniform in diameter, serpentine, and their blind ends converge; 
Laurer’s canal is absent; and the terminal part of the uterus is not 
expanded to form an egg reservoir. In 0. dujonis the body is not 
provided with a muscular rim; the intestinal ceca are not of uniform 
width, only slightly sinuous, and their blind ends diverge ; Laurer’s 
canal is present; and the distal part of the uterus is expanded to 
form an egg reservoir. Other differences may be easily seen by com- 
paring the descriptions and figures of the two ^ecies. 

Fischer’s (1883) figure of Opisthotrema cochleare {=0. dujonis) 
leaves the impression that the principal branches of the excretory 
system open separately and in this connection he states “indem 
wahrscheinlich nicht eine, sondern zwei Miindungsstellen vorhanden 
diirften, die der ventralen Seite angehoren und jederseits unterhalb 
der Darmschenkel liegen.” Poche (1926) doubts the presence of two 
excretory pores in this species, but Fuhrmann (1929) believes that 
two openings should be present and has indicated in the figure of 0. 
cochleare (“nach Fischer”) just where these openings should be 
located. The study of serial sections of 0. cochleotrema has shown 
that the position of the excretory pore in this species is essentially 
the same as that in members of the family Notocotylidae * and 
Pronocephalidae. In view of this fact it appears reasonable to as- 
sume that the position of the excretory pore in 0. dujoms will be 


Poche’s (1926) classification of the trematodes, the monostomes belonging to the 
families Notocotylidae, Pronocephalidae, Opisthotrematidae, and Bhabdiopoeldae are placed 
in the snper-snperfamily Notocotylida. Since groups of the rank of super-superfamlly 
have not been recognized by helminthologists and are unnecessary at present, the ■writer 
proposes at this time the new superfamily Notocotyloidea, to replace the super-superfamily 
Notocotylida Poche. 
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found to be the same as that in 0. coehleoirmui^ as it would be 
unusual to find such marked differences in two species so closely 
related. 

Genus PULMONICOLA Poche, 1926 

Generic diagnosis. — Opisthotrematidae: Entire margin of body, 
except space occupied by oral sucker, provided with a muscular rim. 
Cuticle without spines. Oral sucker ventral, near anterior margin 
of body; intestinal ceca straight, uniform in diameter. Excretory 
system ( 1 ) , probably similar to that in Ofisthotrema. Testes entire, 
intercecal, situated near ends of ceca. Ovary median. Other charac- 
ters as in Ofisthotr^&nm. 

Tyfe species. — FulmorAcola fidmonciis (von Linstow, 1904) 
Poche, 1926. 

PULMONICOLA PULMONALIS <Ton Liiuiow, 1904) Poche. 192C 
Plate 11, Pioxibb 50 

JSynom/ms. — Opisthotrema pulmonale von Linstow, 1904, pp. 
678-680. 

Description. — Pulmonioola: Body oval in outline, 5.13 mm long 
by 3,95 mm wide; margin of body, except for the portion occupied 
by the oral sucker, modified to form a muscular rim. Oral sucker 
situated on ventral surface, 330j» from the anterior margin; esopha- 
gus very slender, 180/* long by 28/* wide; intestinal ceca uniform in 
diameter and extending into the posterior fourth of body. Cirrus 
pouch slender, spirally coiled distally, and containing a greatly con- 
voluted seminal vesicle. Testes oval, entire, 390 /li long by 280/i wide, 
situated intercecally in the same transverse plane. Ovary small, 
median in position, situated a short distance caudad of the equator 
of body; Mehlis’s gland smaller than ovary and situated immedi- 
ately caudad of it ; receptaculum seminis present ; Laurer’s canal pres- 
ent. Vitellaria in intercecal field and consisting of a few isolated 
follicles situated between the ovary and testes. Uterus slender, inter- 
cecal, occupying the equatorial third of body in immature specimens, 
but in mature specimens more convoluted and occupying the second 
and third fourths of the body; vagina dorsal to cirrus pouch; genital 
pore at posterior end of body. Eggs 16^t long by 9/i wide, yeUow in 
color, and provided with a long filament at each pole. 

Hosts. — HciMcore australe, H. dugong. 

Locaiion. — ^Lung. 

Distribution. — ^Australia (Torres Straits). 
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SPECIES OF UNCERTAIN POSITION 
DISTOMA ANDEESONI Cobbold, 1876 
Plate 12, Figdee 53 

Descri'ption . — Body oblong, smooth externally, uniform in thick- 
ness, six times as long as broad; head with lateral projections; ven- 
tral sucker large and prominent ; neck much constricted ; tail evenly 
rounded off, blunt. Length 1/8'', breadth about 1/50". The testes 
are globular and placed high up in the middle line of the body. 
The sTTiflll lobed gland immediately above them is probably the ovary. 
The clear narrow line extending from the border of the lower testis 
to the end of the tail seems to mark the limit of the vitellogene organs 
on either side below. These glands in all likelihood extend upwards 
to the neck, being apparently very largely developed in this species.” 

Host. — Pl(stamsta gangetioa. 

ZoGoiion . — Small intestine. 

Distribution . — ^Asia (India). 

Remarks . — ^The foregoing description, copied from Cobbold 
(1876) , was based upon a drawing sent to him by Dr. John Anderson, 
superintendent of the Indian Museum, Calcutta. Odhner (1905) 
believed that this worm was probably related to Brachycladivm 
{=Oamfula), as he stated: “ Endlich finde ich sehr wahrscheinlich, 
dass das sehr ungeniigend bekannte Dist. andersoni Cobb, aus Pla- 
tanista gangetioa sich bei genauerer Untersuchung als eine Braohy- 
cladiumrA.xt entpuppen wird.” It is probably unwise to venture an 
opinion as to the systematic position of this species, but certain fea- 
tures as shown in the drawing, assuming that the sketch was not 
made from a mutilated specimen, suggest that this form might be an 
echinostome. The anterior end is not unlike the cephalic collar of 
the echinostomes; the small oral sucker and the large acetabulum, as 
well as tlie relative size and position of the ovary and testes, suggest 
such aflinities. On the other hand, what is figured as the oral sucker 
may be only the oral apertui'e, and the structure which resembles a 
cephalic collar may in reality be the oral sucker which has been torn 
loose from the body. 

DISTOMUM FHmOCHOLTIM CrepUn, 1845 

Description. — ^None. 

Host. — DelpMnua delphis. 

Location. — Liver. 

Distribution. — ^Europe. 

Remarks . — Creplin (1845) gives only the name and habitat of 
this species, and for this reason it must be regarded as a nom&n 
nudmn. 
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AGAMODISTOBltTM DELPHINI (Diesine, 1850), new combination 

Bynowyms. — Monostom/um delpMni Diesing, 1850, p. 390; Monos- 
toravm llmrmUei Cobbold, 1860, p. 39; M<mostomulmn delyhini 
(Diesing, 1850) Brandes, 1892, p. 510. 

Descriftion. — ^Tbe following is the only existing description of 
this worm and is quoted verbatim from de Blainville (1825) : 

Ba enlevant la gralsse de eet animal [a whale], on a trouvd, enfermd dans 
son dpaisseur, et contenn dans une sorte de kj’ste a parols lisses en dedans, 
mais non distinctes en dehors, un ver assez singulier, que M. de Blainville 
erut d’abord ponvolr rapporter an genre Monostome, mais qui en difl&re 
sensiblement, comme on va le voir; il 4talt replid dans son kyste, et vivant, 
qnoique le dauphin fdt mort depuis cinq on six jours. Mis dans de I’eau froide, 
il se contractait dans tons les sens, de maniere a presenter une form extrfeme- 
ment variable, quelquefois globuleuse, d’autres lois ovale-alongde, ctranglde 
au milieu ou noude, avec une sorte de queue en arrl4re ou de tube en avant; 
sou extrdmite anterieure souvent att4nu4e et cylindrique, prdsentait un orifice 
evident de form circulaire. Il en existait aussi un autre a I’extremite pos- 
tdrieure, mais beaucoup plus petit, et au milieu d’une sorte d’aurdole plus 
grise; enfin, sur un individu, M. de Blainville a vu, a peu pr4s a la moitd 
de la longueur et en dessous, une petite masse blanche, ovale, saillante en 
dehors, un peu comme dans les fascioles, ou distomes. Ce ver, d’une couleur 
blancho mate, 4tait formd d’une sorte d’enveloppe dpaisse de cette couleur, 
et d’une autre intestinale comme gdlatineuse. 

Host. — Del/pMms ddlei (probably = if Tndens). 

LoGation. — ^Encysted in fat. 

Distribution. — ^Europe (Havre, France). 

Remarks. — ^Diesing (1850) regarded this species as an immature 
monostome, as did Cobbold (1860) and Brandes (1892). The de- 
scription and habitat, however, do not sustain this assumption. So 
far as known, the true monostomes do not encyst as larvae in the 
body of vertebrates, but encyst in water and become attached to 
herbage or other objects, or remain floating. Certain features of 
this form as given in de Blainville’s description, especially the small, 
oval projection on the ventral surface situated about the middle 
of the body (k peu pr&s k la moit6 de la longeur et en dessous, line 
petite masse blanche, ovale, saillante en dehors), suggest that this 
worm is the metacercaria of a species of Alaria or that of a related 
genus, the oval body corresponding to the holdfast organ of these 
forms. This species, therefore, has been transferred to the collec- 
tive distome genus Agamodistomum. 
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LIST OF TREMATODES ARRANGED ACCORDING TO HOSTS® 


Order CETACEA 
Suborder Mysticbti 

Family BALAENIDAB 

Balaena mysticetus: 

LecWiodesnms goliath (van Ben- 
eden) . 

Family BALAENOPTERIDAB 

Balaenoptera acutorostrata (syn. B, 
rostrata) : 

Fasciola hepatica Linnaeus. 
Lecithodesmus goliath (van Ben- 
eden) . 

Ogmogaster plicatm (Creplin). 
Balaenoptera borealis; 

Lecithodesmus goliath (van Ben- 
eden). 

Ogmogaster pUcatus (Creplin). 
Balaenoptera pbysalus (syn. B. mws- 
culus Companyo) : 

Ogmogaster plicatus (Creplin). 

Suborder Odontoceti 

Family DELPHINIDAE 

DelpMnus delpMs: 

Campula delphini (Poirier). 
Oampula palliata (Looss). 
Campula rochehrimi (Poirier). 
Galactosomum erinaceum (Poir- 
ier). 

Distomiim pliilocholum Creplin. 
Tursiops truncatus (syn. Delphinm 
tursio): 

Sifntheskirn tiirsioni^ (Marchi). 
Orcinus orca (syn. Orca gladiator): 

Fasciola hepatica Linnaeus, 
Orcaella brevirostris: 

TAmphimerus lancea { Diesing). 
PLocaena pKocoena (syn. P. conir 
munis) : 

Campula oUonga Cobbold. 
OpisthorcMs tenvicollis (Rudol- 
Pbi). 

Pholeter gastrophilus (Kossaek). 


Sotalia tucuxi (syn. ? DelpMnus 
tocuschi ) . 

Amphimerus lancea (Diesing). 
Delphinapterus leucas; 

Hadwenius seymouri^ new species. 

Family PLATANISTIDAE 

Platanista gangetica: 

CyclorcMs campula (Cobbold). 
Distoma andersoni Cobbold. 

Family ZrPHHDAE 

Mesoplodon bidens (syn. ? DelpMnus 
dalei) : 

Agamodistomum delphini (Dies- 
ing). 

Order SIRENIA 

Family TEICHECHIDAE 

Tricbeclius inunguis (syn. ? Manatus 
ewunguis Natterer) : 

Chiorchis fahaceus (Diesing). 
Trichecbus latirostris: 

Chiorchis fal)acei(8 (Diesing). 
Opisthotrcma cochleotrema (Tra- 
vassos and Vogelsang) . 
Tricbecbus manatus: 

Opisthotrcma cochleotrema (Tra- 
vassos and Vogelsang) . 

TricLecbus senegalensis: 

Chiorchis fahacem (Diesiug). 

Family HALICORIDAE 

Halicore dugong (syn. H. cetacea): 
Opisthotrcma dujonis (Leuckart). 
Rhahdiopocus taylori S. J. Jobn- 
ston. 

Pulmonicola pulmonale (von Lin- 
stow). 

Halicore australe; 

Pulmonicola pulmonale (von Lin- 
stow) . 


* The writer Is Indebted to Dr. Remington Kellogg, assistant curator of the division of 

United States National Museum, for suggesting the probable identifica- 
tions of the hosts. 



ART. IS TKEMATODB PABASITBS OF MAEIKB MAMMALS — ^PEIOB 59 


Order PINNIPEDIA 
Fanily OTARIIDAE 

Zalophus calif omianus: 

Apophallm ssaloph% new species. 

Zalophotrema liepaticum Stun- 
kard and Alvey. 

StepJianoprora dentioulata (Ru- 
dolphi). 

Family PHOCIDAE 

Phoca groenlandica: 

PseudampMstomum trunoatum 
(Rndolphi). 

Phoca hispida (syn. Halichoerus 
foetidns ) : 

OrtJwsplwnchrm arcticua Odhner. 

Phocitrema fuaiforme Goto and 
Ozaki. 

PseudanpJiistomim trunoatiim 
(Rndolphi), 

Phoca vitnlina; 

Apophallm doniom (Skrjahin and 
Lindti'op) . 

Crypt ocotyle lingm (Creplin). 

Eohifiostoma acanthoides (Ru- 
dolphi). 

Pseudamphvsiomum truncat'am 
(Rndolphi). 


Erignathns harhatus (syn. Phoca 
larhata) : 

Opisthorchia temiioollis (Ru- 
dolphi). 

OrthoaplaiicTmua arcticus Odhner. 
0)thoaplanchiiUB fraterculas 
Odhner. 

Halichoerus grypus: 

Metoiohia alUdus (Brann). 
Optsfhorchia t enuicollts (Ru- 
dolphi). 

Pseadamph iatommi truncatum 
(Rndolphi). 

Leptonychotes weddellii: 

Ogmgaater plicatm (Creplin). 
Lobodon carcinophaga: 

Ogmogaater plicatm (Creplin). 

Family ODOBFNIDAE 

Mironnga angustirostris (syn. Macro* 
rhinus migmtirostria) : 

Cryptoeoiyle lingua (Creplin). 
Odobenus rosmarus; 

Odlmeriella roaaiea Skrjabin. 
Orthoaplanclmua f rat er cuius 
Odhner. 
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ABB3E^VIATIONS USED ON PLATES 


ac. Acetabulum, 
c. Cirrus, 
c. p. Cirrus pouch. 

es. Esophagus, 
exp. Excretory pore, 
g. p. Genital pore, 
int. Intestine. 

Ic. Laurer’s canal. 
Iv. Lymph vessels, 
mg. Mehlis’s gland, 
oc. Oral canal. 
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os. Oral sucker, 
ov. Ovary, 
ph. Pharynx, 
ppr. Pars prostatica. 
sr. Seminal receptacle, 
sv. Seminal vesicle, 
t. Testes, 
ut. Uterus, 
vd. Vitelline duct, 
vit. Vitellaria. 
vr. Vitelline reservoir. 
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1. Fasciola hepatica: From Orcinus orca. Original, 

-5. Campula oblonga: 2, After Cob'oold, 185S; 3, original; 4, section through posterior end of body 
showing openings of intestinal ceca, original; 5, egg: (a) Cross section, (b) lateral view, original. 
















HADWENIUS SEYMOURl, NEW GENUS, NEW SPECIES 
23, Original; 24, sagittal section through male copulatory organs, original; 25, egg: (a) Cross section, 
(b) lateral view, original. 
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46. Opisihotrema dujonis: After Fischer, 1883. 

47-49. 0. cochleotrema: 47, Original; 48, section through female genitalia, original;' 49, spines from 
ventral surface, original. 

50. Pulmonicoia pulmonale: After von Linstow, 1904, 
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TWO NEW LAND SHELLS OF THE GENUS BULIMULUS 

I'T^OM BOLIVIA 


By WiLLiAK B. T\1aimiall 

A'',si‘itant Cuiaior, Division} of MoUush^, Uhilid National ^fu<^cmn 


Six speciini'iih of Inijtl sIiolK from Taiii.ifiajii, on (lie Upper 
Ayapayo River, 85 mile*- northeast of Onivo, Bolivia, colleoted in 
19:50 ami prestnted to tiie National Kliisenm by Frank L. Hess, of 
the United States Geoloi^ical Survey, inelnded the two new speeies 
which are described in this paper. 

BULIMUUIS <SCUTALUS) IIESSI, nw ipecics 
Pi mt! 1, Finmus 1, 2, .5, (i 

Shell larije, stout, rather thick. Spire conoidal, whorh 7, si'ohtly 
coin ex, rapidly incnaisinii;. Ajiical whorls limdy ndiciilated with 
inninneralile tine lines. Suture well marked, (he summit of each 
whorl marfi;iued by white, stronti: creuulations. Sculpture of many 
coarse, sli^^htly I'clraetive j^rowth rihlets, (he early whorls showing 
many fine spiral incised lines; on the later whorls the spirals aro 
nearly olisok'te, showing only hc're and there in the spaces between 
the growth ribhd^. Body whorl very large. Apex white, next two 
whorls flesh color, third Avhorl ])ale chestnut, next whorl cliestnut, 
body W'horl nearly chocolate color, with a faint narrow darker spiral 
line circling the periphery. Many of (lie growth rihlets whitish. 
Umbilicus lari>e, Init in a front view of the shell concealed by (ho 
wide redeetion of (he coinniella. Apenture snlxpiadrate, a (rillo 
elongate, its outer lip soiiiewhat (hicIomiMl and slightly l•(‘^leeted, iaisal 
lip more retl(‘ct(‘d, tin' columella nearly pei pt'iidicular and widely 
retlected over the open umbilicus. Parietal wall with a (hick callus’. 
Edge of peritreme and the parietal callus cr(>am color, a broad band 
of white just witliin. Interior livid violaceous. 

Typ <\ — The typo (D.S.N.M. No. :5822l7) meaHiires: Length, 50 
min; greatest diameter, 28 mm; height of aperture, 27 mm. It and 
four paratypea (U.S.N.M. No. 382218) were received from F. L. Hess, 
for whom the species is named. 
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Remarhs.—Thx&Q of the paratypes are almost exactly like the type; 
the fourth is slenderer, its columella somewhat oblique and twisted. 
The species is closely related to Bulknulus {Scutalus) pluto Crosse, 
but is larger, darker, more inflated, its columella nearly periiendic- 
ular, much wider, and with no exlernal evidence of a twist. Crosse 
said, “the two embryonic whorls smooth and polished, wliitish.” 
Probably they were worn smooth, but if porfei't would be like those 
of hessi. This species and B. (b) plitto form a natural group quite 
different from the group of B. {S.) tu.pacii, and yet, although lack- 
ing any indications of granules, evidently related through that 
species to the subgenus ScwtaZun. 

BUUMULUS (SCUTALUS) BOLIVIANCS, aew species 

Plate 1, Figxjbbs 3, 4 

Shell slender, very elongate, of rather thin texture, early whorls 
rapidly increasing in diameter, making the upper end of the spire 
low conical; middle portion increasing slowly, making that part 
subcylindrical ; body whorl becoming somewhat inflated as it ap- 
proaches the aperture, making it stand out obliquely from the gen- 
eral contour of the whorls immediately above. Whorls 7, sutures 
boldly marked, the top of each whorl strongly crcnulated. The pe- 
nultimate whorl after making its first half turn falls below the periph- 
ery, giving a distorted appearance, especially to the rear view. 
Approaching the aperture the body whorl mounts until the suture 
is at the periphery. (The dropping and mounting of the whorl 
may be abnormal.) Sculpture consisting of the strong crenulations 
along the suture, many well-marked, slightly protractive growth rib- 
lets, and very faint incised spiral lines. Nuclear whorls worn, but 
bearing traces of nmnerous wavy, very line vertical striae. Color 
white, with many well-marked spiral bands and stune maculations of 
light chestnut. Aperture oblique, occui)ying about two-lifths the 
length of the shell. Peristome slightly thickened within, and a 
little reflected. Colmnella nearly sti-aight and vertical, widely i-o- 
flected, standing separated from the prominent umbilicus but con- 
cealing it when viewed from the front. Edge of peristome tinged 
with yellowish; interior of shell white, the colors of the exterior 
showing through as bands and spots. 

Type.—Th.& type (and only specimen, U.S.N.M, No. 382216) meas- 
ures: Length, 61 mm; greatest diameter, 27 mm; height of aperture, 
27 mm. 

Remarks. — So far as known, this is the longest and one of the slen- 
derest Scutalus. There seems little doubt that it is properly placed 
in the subgenus BoutaJus. The sculpture of its apical whorls, the 
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wliite crenulations along the suture, and the oblique aperture all indi- 
cate that it is properly allocated to that subgenus, and the upper 
whorls all show that the young shell was very similar to the young 
of several other species of the subgcnus, especially Bulimulus (Seu- 
talus) alauda Hupe and B. (A’.) fharimoicus marniovata d’ Orbigny, 
which surely is a synonym of />. (A'.) alauda. It seems possible that 
the shells described by Iliipe and d’ Orbigny are immature, and if 
fully developed would be B. {B.)hortvianus. The thin outer lip 
indicates young shells, but the reflection of the columella shows that 
the adult stage is nearly reached. Unlike most species of the sub- 
genus Scutalus^ this now species shows no traces of granulation, and 
this serves to distinguisli it sharply from D. {S.) angrandi Morelet, 
which it mimics in form and color. 
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A MIOCENE MOLLUSK OF THE GENUS HALIOTIS FEOM 
THE TEMBLOR RANGE, CALIFORNIA ’ 


By W. P. Wooi)RiN(j 
IhiiUd Q(olo(ii<(il Suivcif 


Among the many miiecoided lots of California Tertiary fossils in 
the national collections is one obtained by Robert Anderson and 
R. W, Pack in 1900 in the hills along the west edge of the southern 
Temblor Range adjoining Eikhorn Plain, which lies on the northeast 
side of the San Andreas rift in eastern San Luis Obispo County, 
Calif. This collection contains 20 specimens of Ilalioth. Though 
very little shell substance is preserved, the material is far better than 
the three imperfect specimens on which Ilaliofk falaea,- the first 
American Miocene species to be described, was based. The relative 
abundance of a genu^ so lare ui the fossil state made an impression 
on the collectors — an iniprc.i&]on so lasting that Mr. Pack on seeing 
the account of UaVotk pahwa recalled their find and wrote to me 
concerning it. 

Ill the description of paiact’ attention was diawn to the 

rarity of Ealiotk and of most other rock-clinging shells as fossils. 
Its relative abundance ai the locality discovered by Messrs. Ander- 
son and Pack hardly affords a basi-- for altering that view. It is 
estimated that the t(<tal number of Miocexu' shells that have been 
collected in California inns int(> the tens of thousands and (hat the 
luimher of loealitic'- is in the tlioiisands. yet exactly 2U specimens of 
7/(7 //o//s Inn e so far turned up, am' they hive been found at 2 local- 
ities'. 'Hie otliei fo'-sd'- coIl(‘c<ed a { u 'L'liitilor Rantro locaiitv give 
no clue as to the uimsual eoiiditions that favored the rapid burial 
of the abaloiie shells, and no observations are available a-, to the rocky 
headlands on wiiieli they lived. 

Genus UALIOTIS Liimaeu.s 
Halioti^ Linnmeus, H.ysl. Nat., eil K'. l> 'jit' 175S 

Typ( (by subsequent designation, Montfort, Cmieh. Syst., vol. 
2, p. 119. 1810 ). — UttTioth (mnJnv'' Linnaeus (emendation lor 
Obhina), lecem Indo-Paeific. 

1 Piibli'=!bed witli tlit‘ iiciiniswoii ol thP DiioUoi oi lh( U S Gpolo^ital 

* Woo(lllll^?, W P, A Miocouc Jlanotis tioiri soullioui ( alifonii.i Jouni P<il , vol 5, 
DO 1, pp 34- SO, p) G, 303T 
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When I commented on Montf ort’s designation of the least “ typi- 
cal ” of the known species as the type species of EaJAotis^ Iredale’s * 
remarks on the same subject were overlooked. Iredale considered 
asinina worthy of separate generic rank. If this view is adopted, I 
would be in favor of appealing for special protection for the name 
ErrJiotis, as Iredale later intimated is desirable.* The ruthless sup- 
pression or transferral of familiar names on the grounds of a rigid 
application of the principle of subsequent designation is very 
unfortunate. 

An unidentified and uncollected Ediotis has been recorded from 
Xew Zealand beds that are referred to the upper Oligocene.® If the 
age is correctly determined, this is the earliest undoubted Ediotis 
to be recorded. 

HAUOTIS lASIA, new species 
Pl-atb 1 

Desoi'iptio )}. — A relatively small, long-ovate, flat Ediotis bearing 
an indeterminate number of open holes (11 to 13 projections are 
visible on the molds, but some of the earliest represent closed holes). 
The «pire is submarginal. A shallow depression lies along the colu- 
mellar margin. Above it lies a bulge, which is followed by another 
shallow depression adjoining the row of holes. Sculpture consisting 
of slightly undulatory spiral cords of rather uniform width separated 
by narrow deep grooves. Coarse axial wrinkles are visible on some 
specimen.s. 

The dimensions of the four largest specimens are as follows : 


Length 

Width 

j 

Mnlt meters 

75 j 

51 5(bolof^6) 

b5 5 

44 5 

' ^9 5 1 

32 8 

4b 1 

32 3 


Tvpe matei'id . — ^Holotype (U.S.N.M. No. 311767), figured, and 19 
paratypes iF.S.N.M. Nos. 371768, 371769), 4 of which are figured. 

Tppe (and only) locdity . — Southwest edge of Temblor Kange, 
adjoining Elkhorn Plain, San Luis Obispo County, Calif.. NW. % 
SW. ^4 see. 6. T. 32 S., E. 22 E., about 200 yards up first western 
fork of canyon leading toward SW. cor. sec. 6, southwest of 2,800- 
foot hill between forks. R. Anderson and R. W. Pack, collectors. 


- Ire<iale, Tom, On some misapplied molluscan generic names Proc Malac. Soc, 
London, vol. 0, p. 260, 1911. 

* Pinla\, H J., A further commentary on New Zealand molluscan systematics. 
Trans New Zealand Inst , vol 57, p 341, 1926 

Powell, \ "W B , and Bartrum, J A , The Tertiary (Waitematan) molluacan fauna of 
Oneroa, Waiaeke Island Trans New Zealand Inst., vol. 60, p 445, 1929. 
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June 21, 1909 (U. S. Geol. Survey Loc. No. 12453) ; Santa Marga- 
rita (?) formation, upper Miocene. 

Remarks . — The 20 specimens are molds, all of which are more or 
less imperfect. A few retain traces of shell material. One is a 
little more convex than others. 

The long-ovate outline and submarginal spire suggest that this 
species belongs in the group of H. tubercvlaia Linnaeus, as defined by 
Pilsbry,® but it closely resembles a small elongate EdioUs from San 
Benito Island off Lower California (U.S.N.M. No. 265600) , that has 
the wide, uniformly spaced, rounded spiral cords and deep narrow 
grooves of H. fulgens Philippi, which belongs in the group of E. 
corrugata. More specimens are needed to determine whether the 
Lower California EaMotis is an elongate form of fulgens or whether 
the similarity of sculpture is attributable to parallelism. The fos- 
s'ls have more uniformly spaced spiral threads and are smaller than 
E. lodaillensis Stearns,^ which seems to be a genuine California rep- 
resentative of the tuberedaia group. In outline and size they re- 
semble the Japanese E. japomca Reeve {tubereulaia group), which 
lacks the bulge and depression between the colmnellar margin and 
the row of holes. Young specimens of the Californian E. rufescens 
Swainson {con'ugata group) are more elongate than adults, but their 
surface is undulated by coarse waves, and they have less uniform 
sculpture and less strongly developed bulge and depression. 

The sandstone carrying EdMoth lasia was placed in the Santa 
Margarita formation by the collectors. According to the field notes, 
it is part of a zone of conglomerate and sandstone, and lies about 
200 feet above a bed carrying an echinoid identified by Anderson 
and Pack as Astrodapsk anbiseUi Conrad, provided the beds are 
not overturned, though the two sets of beds were not found in a 
continuous section. W. D. Kleinpell, of Bakersfield, Calif., who is 
familiar with the geology of the southern Temblor Range, has 
kindly examined this locality and reports that the beds are not 
overturned. According to Mr. Kleinpell, in the Salinas Valley 
Astrodapsis antiselU is found above the Santa Margarita formation 
(upper Miocene) in the lower part of Reed’s ® Poncho Rico forma- 
tion, which may straddle the Miocene-Pliocene boundary in terms 
of the California Coast Range section as now accepted. Therefore, 
the Temblor Range Ediotis-\i&&Tmg bed may be younger than the 


® PUsbry, H. A., Man. Conch., vol. 12, pp. 76, 85, 1890. 

Stearns, Robert E C , Preliminary desciiption of a new variety ot Haliotis Nauti 
lus, vol 12, no. 9, pp 106-107, 1899 description of a new variety of Hahot%8 from 
California, with faunal and geographical notes. Proc. U. S Nat Mus., vol. 22, pp. 139- 
142, 1900 

Dali. W. H , TJ S. Nat. Mus. Bull. 112, pi. 22, 1921 

® Reed, R. D., The post-Monterey disturbance m the Salinas Valley, Calif Journ. 
Geol., vol. 33, no. 6, pp. 591, 603, 606, 1925 
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Santa Margarita formation, but it is questionably referred to it 
and is tentatively considered of late upper Miocene age. 

If tbe stage of evolution as to size and bulging petals attained 
by Astrodafsis aiiAiseQA as compared with the small flat-petaled 
astrodapses collected in the Santa Monica Mountains at the type 
locality of Hdliotis pcdaea means anything, H. lasia is considerably 
younger than 'pdlaea^ though both are referred to the upper Miocene. 
These two species are not at all similar to each other. 
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INTRODUCTION 

Our knowledge of the helminths parasitic in the amphibians and 
reptiles of North America is still very limited. Leidy, Stafford, Cort, 
Stunkard, and Walton have made the most important contributions to 
the scientific study of this group of worms, but many authors have 
contributed important papers. I was engaged in the collection and 
study of the parasites of the Keptilia and Amphibia of the Houston, 
Tex., region, for 2^ years. More than 500 host animals represent- 
ing 60 species have been examined. All adult parasitic worms, other 
than leeches, were collected and preserved for study. Usually the en- 
cysted forms were neglected, but one interesting cysticercoid is herein 
described. 

There is no universal agreement among helminthologists as to the 
exact status of many of the major groups that are used in systematic 
classification. In this paper the classification of the trematodes is 
based oil Faust’s Human Helminthology, that of the cestodes on 
Southwell's Fauna of British India : Cestodes, and that of the nema- 
todes on Baylis and Daubney's A Synopsis of the Families and Gen- 
era of Nematoda. The host names employed are those used in Stejne- 
ger and Barbour's A Check List of North American Amphibians and 
Reptiles, second edition. 

This work has been done under the direction and criticism of Dr. 
A. C. Chandler, of the Rice Institute, Houston, Tex., for whose in- 
terest and suggestions I wish to express my sincere appreciation. I 
am further indebted to him for the use of his private library of 
reprints. Many other acknowledgments are made in various places 
throughout the paper. 
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Class TREMATODA 
Family POLYSTOMIDAE van Beneden, 1858 
Genus POLYSTOMA Zeder, 1800 

Worms of this genus have long been known to be parasitic in North 
American turtles, but Stunkard (1917) has suggested that they are 
not cogeneric with Polystoma integemmvm^ the type species of the 
genus. Ward (1917) erected for them a new subgenus, Polysto- 
moides. I have found four species of polystomes belonging to 
Ward’s subgenus, one of which appears to be new. 

POLYSTOMA (POLYSTOMOrOES) HASSALLI Goto, 1899 

This trematode has been found in the urinary bladder of Khio- 
stemon suirvhrmri hiffocrefis and Ghelydra seryentina in the vi- 
cinity of Houston, Tex., and in the former species at Huntsville, Tex. 

POLYSTOMA (POLYSTOMOIDES) ORBICULARE Stunkard, 1916 

A polystome, which I assign to this species, was found in the blad- 
der of several specimens of Pseudemys elegwM taken at Houston, Tex. 
Some of the material exceeds in size the limits given by Stunkard 
(1917) for Polystoma orbiculare^ but the relative size of the organs 
remains constant, and there can be very little doubt that my material 
is identical with Stunkard’s. In respect to size, these larger speci- 
mens resemble Polystoma inerme and P. sfimdosvm MacCallum 
(1918b) rather closely, but because my material shows many inter- 
mediate types I believe that both species may prove to be synonymous 
with P. orbiadare^ as Stunkard (1924) has already suggested. 

POLYSTOMA (POLYSTOMOIDES) TERRAPENIS, new species 
Plate 1, Fegube 1 

SyecifiG diagnosis.— Poly stoma: Small polystomes of a flattened, 
ovoid shape. The body length varies from 1.9 to 2.5 mm, and the 
width varies from 0.72 to 0.82 mm. The caudal disk is circular, 
from 0.64 to 0.8 mm in diameter, and the six suckers are nearly 
equally spaced. The suckers are of the usual form, and in the 
bottom of each there is a small hook. The suckers are 0.18 to 0.2 
mm in diameter. Sometimes the larval hooks may be found on the 
disk, but otherwise there are no hooks present. The larval hooks 
are about 20/i long. The oral sucker is 0.26 to 0.28 mm long and 
0.29 to 0.86 mm wide. It is followed immediately by the pharynx, 
which is O.IS to 0.17 mm long and 0.19 to 0.22 rmn wide. Even in 
whole mounts a short esophagus may be distinguished. The in- 
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testinal ceca extend nearly to the posterior end and are of the usual 
type. The testis is located in the middle of the body. It is 0.3 to 
0.33 nun long by 0.23 to 0.28 mm wide. The vas deferens passes 
forward on the OTarian side of the body, median and dorsal to the 
ovary. The terminal portion of the tube is enlarged to form a 
seminal vesicle. The cirrus sac is 82jn to 90/i in diameter. The geni- 
tal coronet contains 16 hooks. The ovary is lateral in position, 
nearly spherical, and 67/i to 85/i in diameter. The ootype is median, 
ventral, and caudal to the ovary. As usual it receives the two viteUo- 
vaginal ducts. From it the genito-intestinal canal could be seen 
extending to the intestinal cecum of the ovarian side. A few nuclei 
around the ootype appear to represent Mehlis’s gland. The vitellaria 
are extensively developed in the lateral fields, but they leave the 
intercecal space relatively free. The lateral fields converge just 
posterior to the pharynx and again posterior to the most anterior 
pair of suckers of the caudal disk. Between these lines the vitellaria 
extend only slightly beyond the median border of the intestinal ceca. 
The vaginae open at the lateral margins of the body, on the level 
of or slightly anterior to the ovary. The sides of the body are 
sharply indented at this point. The egg is 0.18 to 0.22 mm in diam- 
eter. No specific characters were observed in the excretory system. 

Host. — T&rrafme Carolina triunguis. 

Locality. — ^Houston, Tex. 

HabUat. — ^Urinary bladder. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 30864. 

Bemarhs. — ^This species is very similar to P. orlnculare and P. 
floridanvm^ but it is a smaller worm, and the vitellaria do not crowd 
into the intercecal area posterior to the testis as they do in P. orbi- 
cuLare and P. fiorida/mm,. Furthermore, the pharynx and cirrus sac 
are much smaller in P. terraperds. 

POLTSTOMA (FOLTSTOMOmES) DIEGACOTTLE Stnnkard, 1916 

In spite of slight differences from this form as described by Stunk- 
ard (1917), I am referring a number of specimens from the mouth 
of Psevdemys elegans to this species. Stmikard’s material consisted 
of three specimens from the mouth of Ohryser/iys rnarginata from 
Creston, Iowa. A fourth specimen from the same host Stunkard 
described as type and sole specimen of another species. Polystoma 
microcotyle. Though the differences between the two forms were 
distinct they were not very great, and my material shows many 
intermediate forms. 

My material consists of eight adult specimens, and only the length 
of the great hooks consistently varies from Stunkard’s description. 
The length of the great hooks varies from 140/ii to 190ni in my ma- 
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terial, while Stunkard gives only one measurement, for both 
P. megacotyle and P. microcotyle. Stunkard lists, as the distinguish- 
ing characters between P. megacotyle and P. microcotyle^ the number 
of hooks in the genital coronet, and the size of the caudal suckers. 

For P. megacotyle he gives 86 and 42 as the number of hooks in 
the genital coronet of the two specimens counted. For P. microcotyle 
he gives 32. In my material the number varies from 29 to 37. Stunk- 
ard does not give the size of the caudal sucker of P. megacotyle^ but 
by measuring the figure we arrive at 0.4 mm as the probable diameter 
of the caudal suckers. The diameter of the caudal suckers of P. 
micTOGOtyle is given as 0.28 mm. The diameter of the caudal suckers 
in my material varies from 0.3 to 0.45 mm. The range of variation 
in my material is so great that specific distinction between P. 'nuga- 
cotyle and P. microcotyle seems unlikely. This seems even more un- 
likely when Stunkard’s limited material is taken into consideration. 

Family HERONIMIDAE WARD, 1918 

Genus HERONIMUS MacCallum, 1902 

This genus is known only from the lungs of North American 
turtles. 

HERONIMUS CHELTDRAE MacGaUum» 1902 

Since MacCallum described this worm it has been reported from 
many hosts other than GTielydra serpentina. At Houston, Tex., it 
has been found in the lungs of Kmosternon svhrubmm Mppocrepis 
and of Pseudemys elegans. Only the former host is new. 

Family SPIRORCHIDAE Stunkard, 1921 

Subfamily Spjrorchinae Stunkard, 1921 

Genus HENOTOSOMA Stunkard, 1922 

This genus was established in 1922 by Stunkard for Spirorchis 
chelydrae MacCallum and Henotosoma haem/itobmm Stunkard. 
MacCaUum (1926) rejected it, but neglected to say why. Although 
undoubtedly closely related to SpirorcMs^ it seems to be worthy of 
recognition as a distinct genus, with characters as defined by 
Stunkard (1928). 

HENOTOSOMA CHELYDRAE (MacCaUnm, 1922) 

Four specimens of this fluke were taken from the heart of a snap- 
ping turtle captured near Houston, Tex. Comparison of my speci- 
jnens with the descriptions of H. TmemMobium Stunkard and of 
H. cJielydi^ae MacCallum left me in some doubt as to which of the 
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two my specimens should be referred. Comparison with some speci- 
mens of H. haemaiohnem, which were kindly supplied by Doctor 
Stunkard, showed that my forms are not identical with these. They 
differ in having more closely packed and more deeply lobed testes, 
which are the characters that Stunkard pointed out as essential dif- 
ferences between his H. Tiaematobium and the specimen that was 
sent to him by MacCaUum as representative of H. ohelydrae. From 
MacCallum’s description it is not possible to differentiate the two 
species. My specimens are, therefore, referred to Henotosoma 
chelydrae- 

Family PARAMPHISTOMATIDAE (Fischoeder, 1901) Stiles 
and Goldberger, 1910 

Subfamily Diplodiscinae Cohn, 1904 

This subfamily was founded in 1904 by Cohn to include the three 
genera Diplodisem, Opisthodiscus, and Catadiscus. The history of 
the North American members of this group began somewhat previous 
to that time, for both Stafford and Leidy had reported the presence of 
Diplodiscus stibclavaim in North American frogs. Stafford (1905) 
separated the North American form from the European and named it 
Diplodiscm temperatus. No other representatives of this group were 
described from North America until Chandler (1923) proposed the 
genus MegcdodisGus for a new species that he discovered in the rectum 
of AmpMwna tmans. Millzner (1924) added Megalodiscus rano- 
phihis from the rectum of the common leopard frog to Chandler’s 
genus. Since that time some little doubt has been thrown on the 
validity of Megalodiscus^ but no thorough discussion of the prob- 
lem has been forthcoming. Chapin (1926) believed that Megcdo- 
disaus ranophilus was identical with Diplodiscus temperatus. Cort 
(1926) agreed with Chapin, and in addition stated his belief that 
Megcdodiscus should be considered a synonym of Diplodiscus. 
Hunter (1930) placed Megalodiscus americanus in the genus Diplo- 
discus. On the other hand, Holl (1928a ) expresses himself as follows : 
“ The writer has not seen any specimens of Megcdodiscus, but believes 
that future work will show that there are a number of species, belong- 
ing to this group, in North America.” Poche (1926) listed Megalo- 
discus with the Diplodiscinae. Fukui (1929) rejected Megalodiscus, 
stating that the differences cited are not of generic value. He in- 
cluded Diplodiscus temperatus, however, with those forms having a 
single testis in contrast to those having two, and thereby confused the 
whole group. Neither in my own material nor in any available 
descriptions have I found any reference to D. temperatus having any 
tendency whatsoever toward fusion of the testes. 
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The foregoing account briefly indicates the uncertainty and dis- 
agreement that exist among investigators concerning the validity of 
Megdodiseus. A comparison of Megalodisam americanus with other 
North American forms shows a striding resemblance. Thus Diflodis- 
eas temperatus possesses the small sucker in the center of the acetabu- 
lum, although it is very inconspicuous in many adult specimens. 
The acetabulum, although relatively a smaller structure than in 
Megdodiseus americanus, is, nevertheless, as wide as or wider than the 
body. The testes are conspicuously smaller. In other respects the 
diflterenees are very minor, and as the differences already pointed 
out are of specific rather than of generic value, there can be little 
doubt that these two forms are cogeneric. I agree with Chapin 
(1926) that Megdodiseus ranopWAis Millzner is synonymous with 
Diplodiseus temperaius Stafford. Diplodiseus intffrmedius Hunter 
seems to be a valid species, in many respects intermediate between the 
above-mentioned forms. 

HoU (1928a) has described a new species of this group from 
Tribmis viridescens. Apparently the basis for including his form 
in the genus Opisthodiscus is the presence of a small sucker in the 
center of the acetabulum and the absence of black concretions in the 
excretory system. I have already shown that the first character is 
common to other North American forms of this group, while in my 
collection there exist examples of Diplodiseus temperatus with con- 
spicuous granules in the excretory ducts, while other specimens lack 
these. On the other hand, Holl’s description of Opisthodiscus ameri- 
camis shows some important differences from 0. diplodiseoides, the 
type species of Opisthodiscus. The type species lacks an esophageal 
bulb, the oral sucker and pharyngeal pockets are relatively extremely 
large, the intestinal ceca are asymmetrical, and the ovary is median 
and between the testes. Holl’s species has none of these characters 
but is, on the other hand, similar to the other North American forms 
of the group that have been placed in the genera Diplodiseus and 
Megdodiseus. It therefore becomes necessary to transfer Holl’s 
species to one of these two genera. Indeed, on comparing some speci- 
mens of Opisthodiscus americanus, which Doctor Holl kindly sent 
me, with some barely mature examples of Diplodiseus t&mperatus, 
which were taken from local frogs, I find it impossible to separate 
the two forms, and I therefore consider Holl’s species to be identical 
with Diplodiseus temperaius. 

It appears, from what has been said above, that all the American 
species of this group \temperaius Stafford (including ranophilus 
Millzner and americanus Holl), americanus Chandler, and inter- 
•medirn Hunter] are cogeneric. If, however, these species be com- 
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pared with Diplodiscm mlclavatvs, the type species of Diflodiscm, 
important differences appear. In D. subdavatw the testes are single 
except in very young specimens ; the vitellaria extend in two groups 
from the pharyngeal region to the caudal end of the intestinal ceca; 
and the posterior sucker has a cavity in its center instead of a promi- 
nence with special musculature. In the North American forms there 
is never any indication of fusion of the testes; the vitellaria are 
arranged in two or four compact groups with the anterior follicles 
scarcely reaching the level of the anterior testis; and the posterior 
sucker has a prominence with special musculature. These seem to 
me to be rather fundamental differences and to justify the placing 
of the North American forms in a separate genus. The name 
Megalodiscus Chandler (1923) , proposed for his species amenoanus, is 
available for these North American forms. Diplodiseus temperatm 
Stafford and D. intermedius Hunter become Megdodiscus temperatm 
(Stafford) and M. intenmdius (Hunter) , respectively. Megalodiscus 
amerieanus stands as the type species of the genus. Opisthodiseus 
amencofms Holl and Megalodiscus ranophMus Millzner fall into 
synonymy with M. temperatus. 

Genus MEGALODISCUS Chandler, 1923 

MEGALODISCUS AMEKICAMUS Chandler, 1923 

A single specimen taken from the rectum of Rana sphenocepTujda 
is tentatively referred to this species. The testes are relatively some- 
what larger than any of Chandler’s specimens of M. amerieanus^ and 
they overlap more. These are minor differences, and in view of the 
limited material and wide host ranges known to exist among amphi- 
stomes, there seems to be no justification for its separation into a 
new species. 

MEGALODISCUS TEMFERATUS (Stafford, 1905) 

Stafford described this species from frogs. It is widely distrib- 
uted in these animals in eastern North America. I have taken it 
from Rana sphenocepTwla, R. caAesteiana^ R. areolata, R. clamitans, 
and Pseudacris triseriata, at Houston, and from the first two hosts 
mentioned and Eyla oinerea at Huntsville, Tex. 

The above account, besides adding to our locality records, includes 
four new hosts. 

The material from the various hosts presented such a variety of 
appearances that I at first thought a number of species were present, 
but on careful examination it was impossible to find any constant 
character by which to separate any new species. The five specimens 
from Pseudacris triseriata were barely 1 mm long, yet eggs were 
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present in the uterus of one specimen. These small specimens, how- 
ever proved to be Mcgcdodiscus tB^n/psToMiS^ by comparison with 
young individuals from other hosts. 

Family DICEOCOELIIDAE Looss, 1907 
Genas MESOCOELIUM Odhner, 1911 

This genus is known by many species from Asia, Africa, and 
Australia, but so far as I am aware there is no previous record from 
America. 

HESOCOELIUM AJAESICANUM, new species 

Plate 1, PiauBE 2 

Specific diagnosis. — Mesoooelivm: Body length 1.2 to 2 mm, maxi- 
mum width 0.5 to 0.7 mm. When properly relaxed before fixing and 
not flattened, the body is widest in the region of the intestinal fork, 
rounds anteriorly, and tapers gradually posteriorly. The cuticula is 
thin, and in the cephalic region it contains numerous short spines. 
The oral sucker is subterminal and nearly circular in outline. The 
diameter varies from 0.21 to 0.27 mm. The acetabulum in young 
specimens lies at the end of the first third of the body, but because 
of the distention of the posterior region with eggs it is relatively 
more cephalad in the older specimens. It is 0.13 to 0.2 mm in diam- 
eter. The ratio between the acetabulum and the oral sucker varies 
somewhat, but usually falls between 3 : 5 and 3 : 4. The prepharynx 
is very short and in whole mounts is often obscured. The pharynx 
is nearly globular and measures 63/* to 105/* in diameter. It is very 
close to one-half the diameter of the acetabulum. The esophagus 
is short, seldom equaling the diameter of the pharynx. The ceca 
curve sharply laterad, then turn caudal and run parallel to the lateral 
margins. In young specimens they nearly reach the middle of the 
body, but in fully matured specimens they do not extend far beyond 
the end of the first third of the body. The genital organs lie close 
in the fork of the intestine. The ovary is posterior to the testes on 
the left side, and its cephalic margin nearly always lies anterior to 
the posterior margin of the acetabulum. It is somewhat irregular 
in shape but is usually more or less ovoid, with the tip directed 
medio-caudad. It varies from 0.084 to 0.092 mm to 0.14 by 0.18 mm. 
The ootype and Mehlis’s gland lie medio-caudad of the ovary. On 
the caudal margin of these structures there is a small yolk reservoir ; 
at this point a seminal receptacle empties and Laurer’s canal leaves. 
The seminal receptacle is a simple sac lying posterior to the yolk 
reservoir. Laurer’s canal runs medio-caudad, loops back on itself. 
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and finally opens on the median, dorsal surface at the level of the 
yolk reservoir. The extensive coils of the uterus fiU the body pos- 
terior to the genital field and to some extent invade the genital field 
itself. In unflattened specimens they usually obscure the ootype and 
Mehlis’s gland and often extend laterad beyond the ceca. The eggs 
measure 20-31/t by 38-44/1. The vitellaria reach cephalad to the 
middle of the oral sucker and caudad to the ends of the ceca. They 
only slightly overlap the ceca and are mostly lateral to them. In 
the esophageal region the vitellarian fields "widen considerably. The 
testes lie anterior to the ovary, but only slightly so. The testis of 
the ovarian side is the more anterior of the two. They are some- 
what irregular in shape, apparently because of pressure from the 
intestinal ceca, the acetabulum, and the female genital system. They 
are of approximately equal size and vary from 0.07 by 0.105 mm to 
0.14 by 0.15 mm. The vasa efferentia leave from the medio-cephalic 
corners and extend to the seminal vesicle in the cirrus sac. The 
cirrus sac is about 0.15 mm long and runs caudad from the genital 
pore, which is median and lies in the region of the intestinal fork. 
A pars prostatica is present. The simple capillary excretory vesicle 
extends from the terminal excretory pore to a point slightly behind 
the seminal receptacle. 

Hosts. — Storeria deTcayi, Lekdoyisma laterale, and Eumeces 
fasdaius. 

HoibUot. — ^Intestine. 

Locality. — ^Houston, Tex. 

Type specimens. — ^U.S.N.M. Helm. CoU. No. 30868; paratype. No. 
30869. 

Remarks . — ^This species is very similar to Mesocoeliwm mioroofn 
Nicoll (1914a) from Australian anurans. The chief difference is 
that the esophagus is never longer than the pharynx in the present 
species, while it is twice as long in the Australian form. The testes 
are smaller relative to the acetabulum, and the ovary appears to be 
slightly more anterior relative to this organ. The suckers, pharynx, 
and eggs seem to be a little larger in my species than in Nicoll’s. 

The record for Eumeces fasciatus is based on a single individual, 
which is so young that there is no indication of either eggs or 
vitellaria. The ovaries and testes, however, are well developed and 
occupy the same position relative to each other and to the acetabulum. 
The ratios between pharynx, acetabulum, and oral sucker are iden- 
tical with those for the mature specimens of Mesocoeliwm ameri- 
canvm. In the specimen from Eumeces fasciatus^ however, the 
acetabulum is relatively farther posterior, being near the middle of 
the body, and the intestinal ceca are distinctly longer when com- 
pared with the length of the body. 
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'F amily BEACHYCOELIIDAE S. J. Johnston, 1912 
Genus BKACHYCOELIUM Dujardin, 1845 

This genus is known in North America by two species from the 
vermilion-spotted newt, and one species from a North American 
snake, which died in a London zoo. The following adds three more 
species. 

BRACHTCOELIUM HOSPITALS Stafford, 1»00 

This fluke was described by Stafford (1900) from Canadian sala- 
manders. I refer to it some specimens taken from Rma sphenooe- 
phcia. Stafford’s (1903) later description is for the most part ade- 
quate, but my material shows a few variations that need to be men- 
tioned. Stafford gives the ratio of the oral sucker to the acetabulum 
as 4 : 3. In my material this ratio varies from 3 : 2 to 4 : 3. The eggs 
in fully matured individuals fall very close to the dimensions given 
by Stafford, but in yoimg individuals they are very variable in size. 

BRACHYCOELIUH STOBERIAE, new species 
Plate 1, Figtjbb E 

Specific diagnosis. — Brachycoelium: Body length 1.19 mm, width 
0.25 mm. The cuticula is thin, and very fine spines are imbedded in 
it in the region of the oral sudker, but these disappear before the 
middle of the body is reached. The oral sucker is subterminal and 
measures 140/i in diameter. The acetabulum measures 84/t by lOO/i. 
The ratio of oral sucker to acetabulum, therefore, approximates 3 : 2. 
The anterior margin of the acetabulum is 0.42 mm from the anterior 
end. It, therefore, lies entirely caudal of the posterior limit of the 
first third of the body. A very short prepharynx leads to the oval 
pharynx, which measures 38ju. by 46/i. The esophagus is rather long, 
measuring about 0.126 mm. At its posterior end lie the two short, 
divergent ceca, which just reach the acetabulum. The ovary lies on 
the right side of the body at the level of the acetabulum. It is a 
nearly spherical structure, 'JOfi in diameter. The rest of the ovarian 
complex could not be made out with certainty, but it is believed that 
the ootype and Mehlis’s gland lie median and dorsal to the ovary. A 
structure that appears to be a seminal receptacle lies median to the 
cephalic margin of the ovary. The exact course of the uterus can not 
be traced. The eggs lie in the posterior portions of the body, behind 
the ovary but to some extent overlying the testes. Apparently the 
uterus passes around the left side of the acetabulum to the median 
genital pore. The genital pore lies just anterior to the acetabulum. 
The viteUaria are extensively developed. They extend from a line, 
the width of the pharynx behind that structure, to the level of the 
testes. They are within the dorsal portions of the body and occupy 
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the median as well as the lateral fields. The eggs are oval, measuring 
50/* by 34/*. The testes are not quite symmetrically placed, the 
right one being slightly caudal to its mate; they measure about 
80/* by 47/1. They are slightly obscured by the eggs ventrad and 
the vitellaria dorsad. The vasa efferentia could not be traced, but 
a seminal vesicle appears in the cirrus pouch. The cirrus pouch 
is a V-shaped structure, with the ventral arm the longer and more 
distended. It runs cephalo-laterad for a short distance, then loops 
back in a medio-caudal direction. It ends dorsal to the "center of 
the acetabulum. The excretory system could not be seen. 

Host. — Btorena dehayi. 

Habitat. — ^Intestine. 

LocdJAty. — ^Houston, Tex. 

Type speoimen. — ^U.S.N.M. Helm. Coll. No. 30873. 

Remarks. — ^This species is easily distinguished from other known 
species of Brachyeoelium, by the distribution of the vitellaria. Also 
the acetabulum is more posterior than in most species, but this is a 
poor character because of the distention of the posterior end by the 
egg mass in fully matured individuals. 

BRACHTCOELIUM sp. 

A single poorly prepared specimen taken from the intestine of 
Opheodrys aestivus is referred to this genus. This is the same host 
from which NicoU (1914a) described BracTiycoelivm. obesum., but the 
distribution of the vitellaria is somewhat different from that figured 
by Nicoll, and consequently it is impossible to refer it to his species. 

BBACBTCOEUUM MEBmiONAUS, new spedee 
Fiats: 1, Figube: 4 

SpeciffG diagnosis. — Brachycoelivm: A small oval worm, colorless 
except where the eggs show through. Length 0.8 mm to 0.95 mm, 
width 0.3 mm to 0.4 mm. The cuticula is thickly studded with small 
spines in ihe cephalic regions, but these become sparser caudad. The 
oral sucker is subterminal and measures about 0.145 mm in diameter. 
The acetabulum lies near the caudal boundary of the first third of 
the body and has a diameter varying from 0.125 mm to 0.138 mm. 
The ratio of the oral sucker to the acetabulum is very close to as 3 : 2. 
The pharynx is an oval with the long diameter lying transversely. 
It measmes 38/* by 50/t. The esophagus is about twice as long as 
the pharynx. In fully matured individuals these two structures are 
often wholly concealed by the transverse band of vitellaria. The 
intestinal ceca are short pockets, measuring 85/t by 130/*. The testes 
are 105/* to 115/* in diameter and are slightly irregular in outline. 
They lie one on each side of the body, their cephalic margins near the 
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level of the caudal boundary of the acetabulum, but the testis on the 
ovarian side is slightly posterior to its mate. The genital pore is 
slightly cephalic to the acetabulum. The cirrus sac, which contains 
the seminal receptacle, usually resembles the shape of an inverted 
comma and usually lies partially beneath the acetabulum. The ovary 
is nearly globular, is lateral in position, and lies at the level of the 
acetabulum. It measures to Sift, in diameter. Mehlis’s gland 
lies medio-caudal to the ovary. The vitellaria lie between the middle 
of the esophagus and the caudal end of the intestinal ceca. Two 
yolk ducts become visible at the caudo-lateral limits of the vitellarian 
follicles and extend in a curve from this point to a small yolk reser- 
voir, dorsal to Mehlis’s gland. The vitellaria extend from the caudal 
margin of the oral sucker to the caudal extremities of the intestinal 
ceca but not beyond. In the dorsal portions of the worm they extend 
in a continuous band from side to side. The uterus fills the body 
caudal to the testes. The eggs measure 29/* by 42/i. 

Host. — Tritums met'idionalis. 

Habited . — ^Upper intestine. 

Locality. — ^Houston, Tex. 

Type sp-semem— U.S.N.M. Helm. Coll. No. 30874; paratype. No. 
30875. 

Rermrles . — ^The host, T. meridiondlis^ is so closely related to 
T. mridescens that for some time it was considered to be a variety of 
the latter. A species of Brachycoeliumr—B. hospitede Stafford— has 
already been described from T, viridesceTis in Canada. A form of 
Braohyooelium, which seems to be identical with B. hospitede^ has 
been found several times in specimens of Bana sphenoeephcHa cap- 
tured locally, but oddly enough it was not found in T. meridionalis. 
The situation is further complicated by Holl’s species B. tvitv/ri^ from 
the eastern form of the newt. Doctor Holl kindly loaned me two 
specimens of B. tritun from his private collection. A comparison 
of this material resulted in the following observations : 

B. 7n£ridion(dis differs from B. hospitede and B. tritwri by having 
a continuous bridge of vitellarian follicles from one side to the other. 
It further differs from B. hospitede by having larger intestinal ceca, 
and the vitellaria do not extend so far caudad. 


BBACHYCOELIUM DAVIESI, new species ^ 


Plate! 1, PtGUEB 5 


Specific^ diagnosis. — BracTiycoeliuin: The worms vary from 0.65 to 
0.95 mm in length and from 0.3 to 0.5*5 mm in width. Those whose 


tiematode after J. I. Davies, of the Rice Institute, In 
recognition of the friendly interest he has taken in this work and of the assistance he has 
given, particularly in matters involving technique. 
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measurements are equal to the smaller dimensions given are barely 
mature and have only a few eggs in the uterus. The body when 
relaxed is proportionately wider than is the case with other species 
of Brachycoeliwni. Usually it is about twice as long as wide. The 
cuticula is thin and set with small spines in the cephalic region. 
These disappear about the level of the genital glands. The oral 
sucker is subterminal and nearly circular in outline. Its diameter 
varies from 0.13 to 023 mm. It is about twice the size of the 
acetabulum. In the type specimen the oral sucker is 0.23 mm and 
the acetabulum 0.125 mm in diameter. This in my experience rep- 
resents the extreme variation from the mean of 2:1. The acetab- 
ulum has its cephalic margin 0.32 to 0.42 mm from the anterior 
end and, therefore, is wholly behind the caudal limits of the cephalic 
third of the body. The prepharynx is lacking, and the oval pharynx 
measures 42jci to 50j«. by 60/* to 65/*, with the long diameter lying 
transversely. The esophagus is short, being about 30/* long. From 
its caudal extremity the intestinal ceca extend almost directly lat- 
erad. They are largely obscured by the vitellaria. The ovary is 
lateral, but it may lie on either side. It is usually nearly circular in 
outline and very variable m size, being relatively larger in younger 
.specimens. It averages 100/* in diameter. The ootype and Mehlis’s 
gland can not be seen in whole mounts, but in sections they plainly 
show on the latero-dorsal side of the ovary. The seminal receptacle 
could not be located. The uterus fills the body behind the ovary, 
partially if not wholly obscuring the testes and Mehlis’s gland. The 
eggs are 29/* to 31/* by 40/* to 42/*. The vitellaria are well developed. 
They fill the lateral fields from the ovary to the oral sucker, and a 
band of follicles extends across the body between the oral sucker 
and the genital pore. As the digestive system is included in this 
region these follicles make observations on this system difficult in 
whole mounts. In the median field, they are confined to the dorsal 
half of the body, but laterad they lie both dorsal and ventral to all 
other organs. The testes are level with the acetabulum and posterior 
to the ovary. The testis on the ovarian side is closely pressed against 
the ovary but is, nevertheless, slightly caudal to its mate. The vasa 
efferentia could not be traced. The genital pore lies at the cephalic 
imnrg nTi of the acetabulum. The cirrus sac, containing a seminal vesi- 
cle, runs first cephalad and then curves laterad away from the 
ovary, and its distal end lies at the level of the genital pore. The 
excretory vesicle is quite concealed by the uterus in whole mounts, but 
in sections it shows as a characteristic simple sac extending to the 
caudal limits of the testes. 
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Hosts. — Leiolopisma latercHe^ Pseudaens triseriata^ Hyla cinereoy 
and Anibystoma miorostomwm. As the parasites from the last two 
hosts mentioned are both immature, these two records must be re- 
garded as tentative. 

Hcibitat. — ^Intestine, more frequently in the anterior half. 

LocaUties . — ^Houston and Huntsville, Tex. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 30876; additional 
specimen, No. 30877. 

Bemasrhs. — Brachycoelium damesi differs from most other species 
of Braohycoelium in many ways. The body when relaxed is pro- 
portionately wider, the esophagus is shorter, and the ovary is cepha- 
lic to the acetabulum. It is distinguished from all but B. trituri 
by the ratio of the acetabulum to the oral sucker, and from all but 
B. storeriae and B. meridioncdis by the presence of a transverse 
bridge of vitellarian follicles between the lateral fields. 

Genus GLYPTHELMINS Stafford, 1905 

Miller (1930) has carefully redescribed the type species of this 
genus, <r. quieta, and partially revised the genus. He has shown 
that Margeana Cort (1919) is a synonym of Glypthehmns. Since 
Cort had already placed Margeana in the same group with Braohy- 
coelivm^ I refer Glypthehnins to the Brachycoehidae. The follow- 
ing species is the third of this genus to be described from North 
American frogs : 


GLYPTHELMINS SUBTBOPICA, new species 

Plate 1, Figlee 6 

Spedfle diagnosis, — GlyptMlmins’. The body is 1.43 to 2.65 mm 
long and 0.44 to 0.92 mm wide. The cuticula is covered with small 
spines except at the extreme anterior end and a part of the posterior 
end. The oral sucker varies from 0.16 by 0.18 mm to 0.32 by 0.34 
mm, and the acetabulum varies from 0.1 to 0.16 mm in diameter. 
The ratio of the oral sucker to the acetabulum approximates as 6 : 3 
in young specimens, but in fully mature specimens it is nearer as 
1:2. The distance from the cephalic margin of the acetabulum to 
the anterior end is 0.59 to 0.92 mm. The oral sucker is closely fol- 
lowed by a large muscular pharynx. This structure is always a 
little larger than the acetabulum and varies from 0.12 by 0.15 mm to 
0.19 by 0.27 mm. The esophagus is rather short, usually about the 
length of the pharynx or slightly longer. The ends of the intes- 
tinal ceca are removed from the extreme caudal end by a distance 
of about 0.15 to 0.3 mm. On each side a group of glands extends 
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from the middle of the pharynx to the level of the intestinal fork. 
The ovary lies above the right margin of the acetabulum. It is a 
globular structure 0.3 to 0.6 mm in diameter. It is followed closely 
by a small ootype and Mehlis’s gland. Lateral to the caudal margin 
of these structures lies a seminal receptaculum about half the size of 
the ovary. Laurer’s canal leaves the female genital system at the 
point where it is joined by the transverse vitelline ducts and, after a 
short cephalic course, turns abruptly dorsad to open above the 
acetabulum. The vitellaria occupy two lateral fields from slightly 
caudal to the intestinal fork to a point the length of the testes caudal 
to those structures. Posterior to the acetabulum they extend mesad 
to the inner margin of the ceca, but anterior to it they extend entirely 
across the worm. The uterus passes posteriorly in transverse loops, 
ventral to the testes, and between the intestinal ceca. Caudal to the 
ceca they spread out the entire width of the body. The ascending 
loops follow the same course to the level of the ovary, where the 
uterus passes to the left of the acetabulum and terminates in a 
metraterm 50n long. The eggs vary from 33ja by 1 Y/a to 46jtt by 25/*. 
The testes are symmetrically placed and a little more than their 
diameter behind the ovary. They are globular or oval structures 
and measure 0.3 by 0.5 mm or more. The vas efferens of the right 
side passes cephalad, ventral to the seminal receptaculum and 
ootype, but bends sharply mesad behind the ovary. It meets its 
fellow and enters the cirrus sac. The vas efferens of the opposite 
side follows much the same course. The cirrus sac, which contains 
a seminal vesicle, is an elongate structure curving from the genital 
pore to the right of the acetabulum and terminating at the caudal 
border of the ovary. The genital pore is located about halfway be- 
tween the acetabulum and the intestinal fork. The excretory pore 
lies at the extreme caudal tip of the body. The vesicle extends for- 
ward and forks at the posterior margin of the testes, and the two 
arms extend forward to the level of the genital pore. The anterior 
arms are relatively small. 

Hosts. — Bma catesbeiana, B. sphenoeephdla. 

Habitat. — ^Intestine. 

Localities . — ^Houston and Huntsville, Tex. 

Type specimen,. — ^U.S.N’.M. Helm. Coll. No. 30878. 

Benvarhs . — ^This distome most closely resembles Glyptbehnins 
guieta, but it may readily be distinguished from this form by the 
transverse band of vitellaria, the location of the testes behind the 
transverse vitelline duct, and the tendency of the uterus to pass ven- 
tral to the testes rather than between them. 
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PEOGEEDING-S OP THE KATIOHAL MUSEUM 

Family PLAGIORCHIIDAE Liilie, 1901 
Subfamily Plagioechiinae Pratt, 1902 
Genus HAEMATOLOECHUS Looss, 1899 

Synonym: Pnetimonoeces Looss, 1902. 

Concerning the status of these two names, Hcceviatoloeoh/us Looss 
and Pnewmonoeoes Looss, Cort (1915) writes as follows : 

In 1902 on account of Stai’s hemipteran genus Saematoloeohoi established 
in 1874 Looss (1902 : 732) changed the generic name Haematoloeohus to Pnm- 
momeces. He did this influenced by Braun’s (1901:55) contention that if 
family or subfamily names are formed from generic names which differed only 
in endings, they would be identical. This seems to me to be a logical appli- 
cation of the rule of priority and I shall accept the later name PneumonocGes. 

Oort’s opinion in this matter is not illogical, but unfortunately 
the International Code of Zoological Nomenclature specifically states 
that a generic name is not to be considered preoccupied when it differs 
only in ending from a genus already published. As examples, the 
genera Picus Pica are cited. Therefore, the earlier name Haemor 
toloeehus must be used. Since this paper was first submitted for 
publication, the same conclusion has been reached independently by 
Ingles (1932). It is unfortunate that this change is necessary, since 
the name Pmvmcmoeces has been in common use for nearly 30 years. 

Cort (1916) adequately summarizes our knowledge of this group 
in North America previous to that date. Since then Irwin (1929) 
has added one more species, parviplexus, and two more are de- 
scribed below. 

HAEMATOLOECHUS FLOEDAE, new species 
Plate 1, Pioueb 7 

Spedfic diagnosis, — HaeTnatoloecJms: Flukes of medium size; the 
body is elongate, flattened, pointed toward the anterior end but 
rounded behind. The largest specimen in my possession is 10 mm 
long; the average, however, are about half that long. The smallest 
specimen measures iA mm and seems to be fully mature. The width 
varies from 1.2 to 1.6 mm. The cuticula is smooth and entirely 
without spines. It is extremely thin, never being more than 4/« in 
thickness. The large oral sucker measures 3.6 to 4.4 mm in diameter. 
The ratio between the oral sucker and the pharynx is nearly 
as 1:2, but the pharynx is often a little smaller; however, 
the ratio does not fall below as 2 : 5. The ratio of the oral sucker 
to the acetabulum falls very close to as 1:3. The acetabulum is 
only slightly anterior to the middle of the body. In a worm meas- 
uring 5.4 mm long the acetabulum is 2.4 mm from the anterior end. 
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The esophagus in properly expanded specimens is somewhat longer 
than the pharynx. The wide ceca extend to the posterior end of 
the body. The ovary lies beside the acetabulum and is irregularly 
lobed. It is 0.65 to 0.83 mm in length and 0.32 to 0.45 mm in width. 
The vitellarian follicles are arranged in 19 to 24 groups of irregular 
size and shape. It is difficult to count the individual follicles in each 
group, but they seem to range from 1 to 2 dozens. The uterus is 
arranged much like that of Haeinatoloechm parviplexus Irwin. 
There are a few loops at the anterior end of the ovary, then the 
uterus turns caudad, passes between the testes, and after a series 
of loops in the posterior end of the body there are the usual longi- 
tudinal folds outside the intestinal ceca, and then the uterus follows 
the same route cephalad to the genital pore in the pharyngeal region. 
There is a little difference in the lengths of the longitudinal folds 
in my material. They may extend only to the cephalic border of 
the posterior testis or to the cephalic border of the anterior testis. 
Not infrequently the uterine fold on the ovarian side of the body is 
somewhat shorter than its mate. The eggs vary from 21/i by 17/x to 
17/i by 13/x. The testes are oval elongate bodies, somewhat irregu- 
lar in outline. Not infrequently they are pointed at the anterior 
end. The two overlap for half their length. The posterior testis 
is usually slightly larger. It measures 0.8 to 1.2 mm in length and 
0.34 to 0.7 mm in width. The anterior testis is 0.7 to 1.1 mm in 
length, and 0.32 to 0.65 mm in width. The size of the testes shows 
but very little correlation with the size of the worm. The distance 
of the posterior testis from the posterior end varies too much to be 
of any use as a character. The seminal vesicle is a large oval sac 
lying beside the ovary. The genital field is approximately two-fifths 
of the length of the body, but here again the variation is so great 
that the character must be of very doubtful use. In a worm 5.5 
mm long the genital field measured but 1.8 mm, while in a worm 
5.25 mm long the genital field measures 2.2 mm. 

Hosts. — Rana catesbeiana and B. cTamitms. 

Habitat. — Lung. 

Locality. — ^Houston, Tex. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 30879. 

Remarks. — ^This species most closely resembles Haematoloechus 
parvipleoms Irwin, but it may be distinguished from that form by 
the smaller pharynx, the larger acetabulum, the smooth cuticula, 
the smaller egg, and the longer longitudinal folds of the uterus. 
H. breviplexm also has a smooth cuticula, but in this species it is 
exceptionally thick, whereas in H. iloedae it is very thin. The 
present species also differs from H. Ireviplexus in size, relatively 
smaller acetabulum, and the unlobed testes. 

126821—52 2 
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Specific diagnosis, — Haematoloechus: The body is an elongated 
oval, slightly pointed at the anterior end. It measures 4.25 by 0.7 
mm. The cuticula is smooth and without spines. The oral sucker 
is 0.22 mm in diameter. Its ratio to the pharynx is as 2 : 3, and its 
ratio to the acetabulum is close to as 1:3. The pharynx is 0.14 
mm in diameter, and the acetabulum is 0.08 mm in diameter. The 
length of the esophagus is equal to about two-thirds the diameter of 
the pharynx. From it the intestinal ceca extend to the posterior 
end of the body. The ovary lies beside the acetabulum. It is an 
elongate, irregularly lobed structure with its long axis parallel to 
the long axis of the body. The uterus, after a few folds just ante- 
rior to the ovary, turns toward the posterior end. It follows the 
usual course with the usual confusion of loops and windings to the 
posterior end of the body. The longitudinal folds outside of the 
intestinal ceca are very poorly developed. There is a short loop on 
the left side of the body extending only to the caudal margin of the 
posterior testis. There is no loop of the uterus on the right side 
of the body. From the posterior end of the body, the uterus fol- 
lows the usual course forward to the genital pore, which lies in the 
pharyngeal region. The vitellarian follicles are so closely grouped 
that it is very difficult to form an accurate opinion of the number 
of follicles to the group. There seem to be 9 or 10 follicles to the 
group and about 21 groups. On the left side of the body the follicles 
cease at the level of the cephalic margin of the caudal testis. On 
the right side there are three groups of follicles, below this point. 
The eggs vary from 21/i by l7/» to 17^1 by IS/i. The testes are 
elongate bodies, with entire margins that overlap slightly. The 
anterior testis measures 0.5 by 0.16 mm and the posterior one 0.48 
by 0.16 mm. The caudal testis is somewhat more than its own 
length from the caudal tip of the body. The seminal vesicle lies 
beside the ovary. The length of the genital field, exclusive of the 
vitellaria, equals slightly more than one-third of the total body 
length. 

Hosi. — Rana sphenoaephaia. 

Locality. — Houston, Tex. 

Habitat. — Lung. 

Type specimen.— JJ.S.TS.M.. Hehn. CoU. No. 30880. 

ReTnarJes . — This form closely resembles HaemcAoloechm -fioedae 
described above, but it is easily distinguished from that form by the 
short longitudinal uterine loop, of which there is only one, its un- 
symmetrical character, the ratio between the oral sucker and the 
acetabulum, and the position of the testes relative to each other. 
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The foregoing description of Haematoloeehm v/rdfleams is based 
on a single specimen. Ko more examples were found, although more 
than a score examples of the host were examined. Because of the 
limited material and the great variation known to exist among 
species of naemataloeohus, this form must be regarded as a species 
inquirenda until more material becomes available. It is possible that 
it is an example of Haematoloechus -floedae that is somewhat stunted 
and malformed by residence in an unsuitable host, but this seems 
hardly likely. 


Subfamily RENIPBEINAE Pratt, 1902 
Genus RENIFER Pratt, 1902 

Of the species originally included in this genus only the type 
species, Renifer elUpticus., remains. Since that time several species 
have been described in the genus from North American snakes, but 
many of them have been removed to other genera. At present the 
genus includes, besides the type species, the following North Ameri- 
can species : Remfer acetdbuLaris Crow, R. kansensis Crow, R. anais- 
trodontis MacCallum, R. septious MacCallum, R. opMboli Mac- 
CaUum, and R. nafrieis MacCallum. The unnamed Renifer species 
described by Job (1917) seems to belong to Leohriorehis. 

fiENIFER TEXA.NT7S, new species 
PLAI® 2, PlOUBB 2 

Specific diagnosis. — Remfer: Body with parallel sides, rounded at 
each end, 1.83 to 2.2 mm long by 0.75 to 0.85 mm wide. The cuticula 
is very thickly beset with spines in the anterior region, but more 
sparsely so in the posterior region. The oral sucker is subterminal 
with the mouth directed ventrad. It is 0.27 to 0.35 mm in diameter. 
No prepharynx is present, and therefore the pharynx lies directly 
above the caudal margin of the oral sucker. The esophagus is short, 
about equal to the diameter of the pharynx. The ceca barely reach 
the testes. The acetabulum lies anterior to the middle of the body. 
It is a large structure measuring about 0.46 mm in diameter. The 
testes are large, more or less oval structures, lying a short distance 
behind the acetabulum. They may be arranged either symmetrically 
or obliquely. They vary from 0.23 by 0.3 mm to 0.22 by 0.4 mm. 
The vasa efferentia could not be traced. The cirrus sac, which con- 
tains the seminal vesicle, extends diagonally across the body from 
the left cephalic margin of the acetabulum. The genital pore is situ- 
ated near the lateral body margin, slightly behind the middle of the 
oral sucker. The ovary is a globular structure, lying on the left side, 
dorsal to the caudal half of the acetabulum. It is about 0.2 mm in 
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diameter. Mehlis’s gland and the ootype lie on the midline and 
slightly caudal to the ovary. Laurer’s canal was not located. The 
uterus is a much coiled structure, running caudad between the 
testes; after fining the body behind the testes with its coils it returns 
anteriorly by the same course. It passes dorsal to the center of the 
acetabulum, loops to the left, and runs parallel and ventral to the 
cirrus sac throughout the length of that organ. The eggs measure 
40/j by 21^1. The vitellaria are lateral and are divided by the acetab- 
ulum into two fields on each side. The posterior fields extend from the 
middle of the testes to the middle of the ovary. The anterior fields 
extend from the intestinal fork to the level of the tip of the cirrus 
sac. They usually overlie the ceca, but do not extend median to them. 

Host. — Heterodon contortrix. 

Habitai. — ^Mouth. 

Locality. — ^Houston, Tex. 

Tyye syecirmn. — ^U.S.N.M. Helm. Coll. No. 30881. 

Remarks . — ^The foregoing description is based on five specimens 
of flukes taken from two snakes. Berdfer eUiyticm is recorded from 
this same host, but the two forms are easily distinguished by the 
location of the genital pore and the division of the vitellaria. 

Bemfer texanus seems to be most closely related to B, aGetcdmlaris 
Crow, but the cirrus sac in that form does not cross the median line, 
nor reach the acetabulum, and there is an esophagus present. 

BENIFEB EANSENSIS Crow. 1913 

Berdfer kansensis Crow and B. ancistrodontis MacCallum are both 
described from specimens taken from the mouth of copperhead 
snakes {AgMstrodon mokasen). B. ancistrodordis is described as 
having the genital pore on the right side, while in B. kansensis it is 
described on the left side. Since helminthologists seem to be rather 
careless about considering the inverting power of the microscope, this 
character may be due to an error. Other differences between Crow’s 
and MacCallum’s species are : The location of the testes, the ratio of 
the oral sucker to the acetabulum, the position of the caudal end of 
the drrus sac, and the location of the genital pore. With the excep- 
tion of the last-named difference the variation in my material is 
practically as great as the differences noted. Crow (1913) describes 
the genital pore as being on the left side, at the level of the posterior 
margin of the pharynx; MacCallum (1921) as being on the right 
side, in advance of &e intestinal fork. In my material the genital 
pore is on the right side, at the level of the pharynx. There seems 
to be no way of settling this point defimtely without the specimens ; 
therefore, I refer my material, which was found in the mouth of 
Agkistroden. maJcasen, and Sistmmts mMiarius, to B. kanservsis and 
regard B. aneistrodordis as a species inquirenda. 



AET. 17 PAEASITBS OP AMPHIBIA AND EEPTILIA — HAEWOOD 


21 


RENIFEE ANIABUM (Lddy, 1890) 

Plate 2, Figtibe 3 

Leidy (1890) described this parasite under the name of Distomwn 
aniarmi, but since that time the form seems to have been ignored 
by helminthologists. Leidy’s description, while in many points very 
inadequate from the standpoint of modern taxonomy, is, neverthe- 
less, sufficiently detailed to leave little doubt as to the specific iden- 
tity of his parasites and of my material from the same host. Since 
Leidy’s description is so brief, the species is redeseribed as follows: 

Bfedfc diagnom. — Renifer: Small worms with their sides par- 
allel, rounded at both ends or pointed at the posterior end, length 
2.25 to 3.5 mm, width 0.7 to 1.1 mm. The cuticula is well armed 
with spines in the anterior regions, but posteriorly the spines are 
weak and scattered. The oral sucker is subterminal and circular in 
outline, and the mouth opening points cephalo-ventrad. The diam- 
eter varies from 0.3 to 0.42 mm. The acetabulum lies close to the 
center of the body and has a diameter of 0.46 to 0.66 mm. It is, 
therefore, about one and one-half times the diameter of the oral 
sucker. A short prepharynx is followed by a globular or oval 
pharynx 0.13 to 0.16 mm in diameter. The length of the esophagus 
equals about twice the diameter of the pharynx. The intestinal di- 
verticulae reach to the testes. The testes are oval or circular in 
outline, and the margins may be slightly irregular. They are usually 
symmetrically placed, but they may be oblique. They measure from 
0.16 by 0.2 mm to 0.38 by 0.36 mm. The vasa efferentia may either 
join as they enter the cirrus sac or enter separately. The cirrus sac, 
which contains the seminal vesicle and pars prostatica, extends from 
a point, slightly to the left of the median line and posterior to the 
intestinal fork, diagonally across the body to the genital pore, which 
lies on the right side at the level of the oral sucker. The ovary is a 
globular structure, which lies on tiie left side, posterior to the acetab- 
ulum but anterior to the testes. Its diameter varies from 0.145 to 
0.18 mm. The ootype and Mehlis’s gland lie median and usually 
slightly caudal to the ovary. A short oviduct may or may not be 
discernible in whole mounts. A small yolk reservoir is present, but 
the spermatozoa are stored in the ovarian end of the uterus. The 
uterus, with many loops and coils, descends between the testes, nearly 
to the caudal end, returns by the same course to the caudal end of 
the cirrus sac, where the loops cease, and runs parallel and caudal 
to the cirrus sac to the general pore. The eggs vary from 32/t by 
20/i to 42m by 25/*. The vitellaria are divided into two groups by 
the acetabulum. The anterior groups extend from the pharynx to 
points a little caudal of the cephalic margin of the acetabulum. They 
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usually overlap the intestinal ceca to some extent. The posterior 
groups begin a little cephalic to Ihe ovary and extend to the testes. 
They are fairly compact and usually lie outside the intestinal ceca. 

Hosts. — Natrix sipedon and N. sipsdon fasdata. 

Habitat. — ^Mouth. 

Locality. — ^Philadelphia, Pa., and Houston, Tex. 

U.S.N.M. Helm. Coll. Nos. 30885 and 30886. 

Remarks. — ^This form is apparently very similar to Renifer natri- 
cis MacCallmn, from the mouth of Natrix taosispilota. The descrip- 
tion of this species is in many ways misleading. The name is not 
stated to be new, and in the first paragraph of the description 
MacCallum seems to confuse this worm with certain species of trema- 
todes that are known only from birds and are usually referred to 
the genus Prostkogommm. MacCaUum states that Renifer natriois 
possesses a seminal reservoir, but as this is not known in any other 
species of Renifer it seems doubtful. Differences that seem to justify 
the separation of MacCaUum’s form from Leidy’s are the distribu- 
tion of the anterior groups of vitellaria, the presence of a pre- 
pharynx, a relatively larger acetabulum, and the position of the 
genital pore on the opposite side of the body. 

Genus LECHRIOBCEGS Stafford, 1905 

Sumwalt (1926) has reviewed the status of this genus, and she 
has carefully pointed out the discrepancies and possible errors of 
past authors. Because of differences in the intestinal ceca and in 
the location of the genital pore, she has suggested that the genus 
be divided. 

UECHBIORCHIS VALmUS NicoU, 1»U 

Several specimens that I have collected from the lungs and mouths 
of the hog-nosed snake \Heterodon oontortrix (=i7. platyrhmvs)'] 
and the king snake {Lampropettis geind/us JioTbroohi) are referred 
to the above species. These specimens differ in some particulars 
from Nicoll’s description of the types, but in my opinion the differ- 
ences admit of other explanations than the erection of a new species. 
NicoU states that the esophagus is three-fourths the length of the 
pharynx, while in my material the esophagus, though variable in 
length, is always longer than the pharynx. In one of Nicoll’s figures 
of L. validus^ however, the esophagus is distinctly the longer. In 
aU other particulars my specimens agree exactly with Nicoll’s de- 
scription, and therefore I refer them to his species. Manter (1927) 
has reported this species from the body cavity of the blue racer 
{ColiAer constrictor fiavivenlris) . 
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Genus DASYMETRA NicoU, 1911 
DASrUETRA CONFEBTA NicoU, 1911 

I have a total of 26 specimens of this fluke taken from the mouth 
of two specimens of Natrix sipedon fasdata at Houston, Tes. This 
genus was established in 1911 to receive a single species described 
at that time from the mouth of Natrix rhomhifera. 

There are two points in which my material shows slight differences 
from NicoU’s description. Nicoll (1911, p. 684) writes as follows : 

The cirrus pouch is short and stout ; in some cases almost globular. * ♦ * 
As already mentioned, the latter (cirrus) was exserted in every case, so that 
the arrangement depicted in Figure 8 (PI. XXVIII) must be r^arded as 
hypothetical. 

In my material there are specimens with both exserted and with- 
drawn cirrus. In the former condition the cirrus pouch is quite as 
Nicoll has described it, but in the latter condition it is considerably 
more elongate. In a t 3 q)ical case it is an elongated sac curving to 
the left of the acetabulum and just reaching the caudal border of 
that structure. In the caudal end of the cirrus sac is a coiled seminal 
vesicle, of the usual type for this group. The pharynx is not globular 
but oval, with the long axis located transversely. Its anterior margin 
is typically lobate. It measures on the average 0.24 by 0.38 mm. 

Genus MANODISTOMUM Stafford, 1905 

Stafford founded this genus for a single species, M. ooeultum,. The 
genus is poorly defined and has not been recognized again until Price 
(1930) pointed out that Plagitura HoU (1928) was a synonym of 
Manodistomum. In the following discussion I show that other forms 
should also be referred to this genus. 

MANODISTOUmi OCCULTUM Stafford. 1905 

This is the type species of the genus and was reported originally 
from two hosts, Diemyctylus viridescens and Banm virescens. The 
description, however, was based solely on material from the former 
host. In his discussion of the species, Stafford states that its habitat 
in the newt was unknown to him, but certain forms, which he had 
found encapsuled in the muscles of the frog, appeared to be the same, 
although slightly less mature. My material of this species consists 
of four specimens, two of which were found in Tritv/rus viridescens 
{—Diemy(dylv,s viridescens) at Elizabethtown, N. Y., and two from 
Tritwrus meridioncdis at Houston, Tex. In both cases they were in 
the intestine, and while the Texas specimens, one of which is figured, 
were barely mature, the New York specimens were fully mature. All 
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differences noted between tbe two lots of material could easily be 
explained on tbe basis of age differences or individual variation. 
When these forms were compared with Stafford’s description of 
M. ocGiUtum and Holl’s description of Plagitwa salamandra, no 
differences of importance could be noted. It is, therefore, probable 
that Plagitum salamandra Holl, 1928, should fall as a synonym of 
Manodistommm oocvHum Stafford, 1905. 

At the close of the discussion on Manodistomum occvltvm, Stafford 
makes the following statement: “The worms bear many resem- 
blances to Nr. 86 from the snake of which, indeed, they may be the 
young.” From my experience (outlined above) it seems probable 
that M. occuHumyjSi& described from material in its definitive host; 
but it is only possible at this time to suggest a probable relationship 
between the t^e material and the specimens which Stafford found 
encysted in the frog. “ Nr. 86 ” is described in the same paper as 
ZmgorcMs aequaius, a parasite of the garter snake. Z. aequatm is 
poorly described, and while it seems to be specifically distinct from 
M. ocGultum, I am imable to find valid generic differences. Further- 
more, if we examine Sumwalt’s excellent description of ZeugorcTm 
syntomentera, the only other species referred to the genus Zewgorchds^ 
we are still unable to find generic differences. Therefore ZeugorcTm 
appears to be a synonym of Manodistomum, and it is possible that 
the encysted forms from the frog are the young of Z. aequatm. 
Accordingly ZeugorcTm aequatus Stafford, 1905, becomes Manodis- 
tomum aequatim (Stafford, 1905) ; ZeugorcTds syntomentera Sum- 
wait, 1926, becomes Manadistomum syntomentera (Sumwalt, 1926) ; 
and Manodistormm occuLiwm Stafford, 1905 {=Playiturascdcuina7idra 
Holl, 1928) , stands as the genotype. 

Genus STOMATREMA Guberlet, 1928 

This genus was founded for a single species from the mouth of 
a snake that had died in the Zoological Gardens of London. As 
the host had been received from Florida only a fortnight before its 
death, it is almost certain that the parasites are native to North 
America. 

STOMATREMA PUSmLA Gnberlet, 1928 

My material consists of 24 specimens taken from the esophagus of 
Paranoia ahoumra, the trophotype for the parasite. There are a few 
points in which they differ from this form as described by Guberlet 
(1928), but the general agreement is so close that very little room 
is left for doubt as to their specific identity. The only important 
difference is in the seminal receptacle. Guberlet claiins that this 
structure lies between the posterior borders of the testes and empties 
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by a duct at the point where the ootype enters the uterus. He 
states that it can not be seen readily in whole mounts as the egg- 
laden coils of the uterus conceal it, I let some of my specimens 
remain in tap water until the uterus had been emptied. In these, 
motile spermatozoa could be plainly seen in the descending portion 
of the uterus in live specimens, but I was unable to locate any 
seminal receptacle either in live or in stained material. Two of the 
flukes were sectioned, but again it was not possible to locate a semi- 
nal receptacle. As this structure is lacking in other genera of the 
Eeniferinae, it seems probable that it is lacking in Stomatrema, 
Also, my material is about twice the size of Guberlet’s, and in some 
specimens the vitellaria extend caudad as far as the middle of the 
ventral sucker. These latter-mentioned differences are of no im- 
portance and may be readily explained on the basis of individual 
variation and different states of contraction. 

Family GORGODERIDAE Looss, 1901 
Subfamily Gorgoderinae Looss, 1899 

Genus GORGODERA Looss, 1899 

The bladder flukes of North American frogs were very ably re- 
vised by Cort (1912). Since that time only one paper has appeared 
concerning North American forms. 

GOBGOnEBA AMPUCAVA Loom, 1899 

I have taken many specimens of Gorgodera from the bladder of 
Bana catesheiana both at Houston and at Huntsville, Tex. Although 
this fluke is known to have a wide host range, I have been unable to 
find it in any other local species of frogs. Guberlet (1920) has de- 
scribed Gorgodera drcava from the bladder of Bana caieabeiana in 
Oklahoma. This fluke differs from G, amplicava in ratio of the oral 
sucker to the acetabulum, the number of vitellarian follicles, the 
lobation of the ovary, and the possession of an ejaculatory pouch. 
The number of vitellarian follicles and the lobation of the ovary are 
in my material very variable characters. Furthermore, the ratio of 
the oral sucker to the acetabulum in my material covers the entire 
range reported for both Gorgodera ampUcava and G. circma. The 
variations, however, showed a strange chronological sequence. In 
the early part of my collecting I killed my specimens by pouring 
fixative over them, after the manner recommended by Guberlet. 
Later I discovered that these flukes could be shaken from the bladder 
easily if the dish containing them was first thoroughly chilled by ex- 
posure to an ice-salt mixtiu'e. The degree of cold also completely 
relaxed the flukes, and they could then be killed with any cold fixa- 
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tive. The flukes killed by the latter method always possessed ace- 
tabula more than 2.5 times larger than the oral sucker, while many 
of those killed by the former method possessed relatively smaller 
acetabula. I was unable to distinguish any differences in the male 
genital system in my material, but as the ejaculatory pouch has not 
been mentioned in earlier descriptions, it can not be regarded as cer- 
tainly absent. Therefore, it seems to me that Oorgodera ciroava is 
a synonym of G. wtnfUcaoa. 

Family TELOECHIIDAE Stunkard, 1924 

Stunkard included two subfamilies, the Telorchiinae and the 
Auridistominae, under the family Telorchiidae, but the relationship 
of the two to each other and to the distomes as a whole is very un- 
certain. Various authorities have suggested that they are related 
to the Bunoderidae, the Plagiorchiidae, the OpisthorcMidae, or the 
Echinostomatoidea. I feel that imtil more is known concerning the 
life history of the trematodes included in this group, it will be im- 
possible to settle their phylogenetic relations. 

Subfamily Telorchiinae Looss, 1899 
Genus CERCORCHIS Luhe, 1900 

This genus has been treated as a synonym of Telorchis by most 
writers, especially since Stunkard (1916) showed that the characters 
used by Liihe to separate them were unreliable. Eecently Perkins 
(1929) has shown that the two genera are distinct, and that Lube’s 
characterization of them had been inadequate. Consequently it be- 
comes necessary to transfer all the North American species of T ^or- 
chis to Geroorchis. These include many species that are parasitic in 
turtles, and a few that parasitize snakes or amphibians. 

CERCORCHIS TEZANCS, new spedes 
Plate 2, Fiqube 6 

Sfedfic diagnosis. — OereorcMs: The fully matured specimens in 
my material are 6.6 to 8 24 mm long and 0.48 to 0.7 mm wide. The 
greatest width is usually in the region of the acetabulum. The 
spines are very thick in the cephalic region, but caudad they become 
progressively thinner until they quite disappear near the testes. The 
oral sucker is 0.12 to 0.16 mm in diameter; the acetabulum is the 
same size and is usually about one-sixth of the body length from 
the anterior end. The prepharynx is very short, being less than 
lOO/i long. The pharynx is circular; and its diameter is 0.9 to 1.1 
mm. The esophagus is moderately long, measuring 0.13 to 0.2 mm 
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in length. The intestinal ceca extend nearly to the posterior end. 
The ovary is spherical and lies on the midline or just to the left ; it 
is usually anterior to the middle of the body, but its exact i*elative 
location is subject to some little variation. This point will be dis- 
cussed more fully below. The shell gland and ootype lie immedi- 
ately behind the ovary; and in favorable specimens Laurer’s canal 
may be seen extending directly to the dorsal waU. The uterus 
extends posterior on the left side and anterior on the right. The 
metraterm is straight and measures from 0.67 to 0.8 mm long, or 
very nearly one-half the distance from the genital pore to the ovary. 
The vitellaria are arranged in lobes between the intestinal ceca and 
the lateral margins of the body. The follicles are arranged in 
groups, with 20 to 40 to the group. The most cephalic extent of the 
vitellaria is about the level of the caudal end of the metraterm. 
Their length is to the length of the body as 2 : 5. They extend about 
three-fourths of the total distance from ovary to the anterior testis 
The eggs vary in size from 34/i by lip. to Zip by 21p. The testes are 
oval and of about equal size. They vary in size from 0.42 by 0.3 to 
0.2 by 0.12 mm. The caudal testis is removed from the posterior 
end by a distance greater than its diameter. The cirrus sac is 
shorter than the distance from the genital pore to the ovary. It is 
1.5 to 1.2 mm long and contains a seminal vesicle that is 0.36 to 
0.43 mm long. 

Host. — Pseudemys elegans. 

Habitat. — ^Intestine. 

Locality. — ^Houston, Tex. 

Type specimen. — ^U.S.N’.M. Helm. Coll. No. 30889; additional 
specimen. No. 30890. 

Remarks . — ^The position of the ovary in the body has frequently 
been used as a criterion for separating different species in the genus 
Cercorchis. A study of my material, which consists of fuUy mature 
worms and of barely mature worms, as is shown by their unde- 
veloped vitelline glands and weakly outlined ovary and testes, has 
demonstrated that the position of the ovary may vary widely accord- 
ing to the age of the specimen. In one individual, which is 8.3 mm 
long and fully mature, the ovary is 3.2 mm from the anterior end. 
In another individual, 3 mm long but sexually mature as shown by 
the presence of eggs in the uterus, the ovary is 1.5 mm from tibe 
anterior end. From analogy with the nematodes this variation 
might be expected. In these worms it has been found that the 
anterior region of the worm changes but little after reaching sexual 
maturity, while the posterior end may enlarge considerably on ac- 
count of the pressure of the enormous number of eg^.’ So it might 
be expected that the posterior region of a Cercorchis worm would 



28 


PEOOEEDLSTGS OF THE FTATIOFTAL MUSEUM 


VOL 81 


enlarge relatively more rapidly, after reaching sexual maturity, than 
the anterior end, since the former is essentially a sac for holding 
the genital organs. 

OercorcMs texamts resembles most closely OercoroMs corti de- 
scribed by Stunkard in 1916. The differences that seem to justify 
the erection of a new species are : The longer esophagus, more than 
twice as long as in G. corti, the longer metraterm, and the distribu- 
tion of the viteUaria, which begin at a point more cephalic than in 
G. corti. 

CERCORGHIS BAIRDI, new species 
Platej 2, Figubb 7 

Specific dmgnom. — Gercorohis: Sexually mature worms are 2.9 
to 2.95 mm in length and 0.38 to 0.36 mm in width. The cuticular 
spines at the anterior end are very fine, scarcely distinguishable even 
with the aid of an oil immersion objective; the rows are less than 
Ifi apart. The oral sucker is usually wider than long, it varies from 
72/i to 96jtt in length and from 88/i to 114;it in width. The acetabulum 
is small and circular in outline. It measures 84)tt in diameter. It is 
0.46 to 0.5 mm from the anterior end. A prepharynx is lacking, and 
the pharynx is a globe measuring 40ft to 58fi in diameter. The 
esophagus is of medium length, varying from 63jtt to 84/«. The 
intestinal ceca extend beyond the testes, and nearly to the posterior 
end. The ovary is globular in outline and lies on either side of the 
body. It is 80/t to 111/t in diameter and in my material is slightly 
caudal to the first third of the body length. The shell gland and 
ootype lie immediately behind the ovary. The ascending and de- 
scending coils of the uterus do not cross, but frequently they overlie 
the intestinal ceca. The metraterm is thrown into numerous waves. 
The eggs measure 32fi by 20/x. The vitellaria lie outside the intes- 
tinal ceca. Their farthest anterior extent is the level of the ante- 
rior margin of the ovary. Their farthest caudal extent is usually 
about the diameter of the anterior testis, cephalic to that organ. 
The testes are usually circular in outline, lying adjacent to each 
other, and of about equal size. They measure 0.13 mm in diameter. 
The cirrus sac is much coiled and stops well short of the ovary. It 
extends through four-fifths of the ovarian-genital pore distance. 
The vas deferens is not coiled. 

Host. — Stemotherus earinaius, 

Hdbitat . — ^Intestine. 

Locality. — ^Huntsville, Tex. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 30891. 

Remarks. — This form resembles GercorcMs medius Stunkard 
(1916) very closely. It is, however, a slightly smaller form, the 
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«sophagus is less than half as long as in Stuhkard’s species, the testes 
lie in juxtaposition, and the uterus overlies the intestinal ceca. 
Other differences, which may be of importance if checked carefully 
with a larger supply of material, are: The size and shape of the 
acetabulum, the distribution posteriorly of the vitellaria, and the 
positions in the body of the acetabulum and ovary. 

The foregoing description is based on four specimens taken from 
a single turtle, which was given to me by Dr. Don. O. Baird, of the 
Sam Houston State Teachers College. I have, therefore, named the 
species in his honor. 

CEBCOBCHIS BOBTJSTOS Goldberser, 1911 

This species was first described by Goldberger (1911) ; it was 
redescribed by Stunkard (1916). I have nothing to add to the de- 
scription as revised by Stunkard. My specimens that are referred 
to this species come from the intestine of two examples of Pseuderrmfs 
elegam, taken at Houston and Kosenberg, Tex. 

Genus PEOTENES Barker and Covey, 1911 

The genus Protenes is very closely related to Geroorchis, from 
which it differs only in the position of the genital pore. The first 
known species was described by Stafford (1900) as Distorwum m- 
gustwn and the second by Barker and Covey (1911) as Telorchis 
leptus. These authors established for their species and Stafford’s 
the subgenus Protenes. Stunkard (1916) raised Protenes to generic 
rank. The following adds the third species to this genus. 

PROTENES CHAPMANI, new spedes 
Plate 2, FievRE 8 

Speditc diagnosis. — Protenes: One worm measures 3 mm long by 
0.4 mm in maximum width, and the other is 3.1 by 0.5 mm. The 
body is of relatively even breadth, the widest part being in the 
region of the ovary. Very small spines are buried in the cuticula. 
Near the oral sucker these spines are about 3jx long and arranged 
in rows about 3/i apart. Caudad the rows are farther apart; at the 
level of the genital pore they are about 5/i apart and at the level of 
the ovary lO/i, apart. Beyond the ovary the rows become even farther 
apart until near the caudal end the spines disappear. The cuticula 
is about 2/i thick. The acetabulum is 0.77 to 0.88 mm from the 
anterior end; that is, about one-fourth the body length. It is circular 
and is 0.11 mm in diameter. The oral sucker is slightly larger and 
somewhat oval, the transverse diameter being the longer. It meas- 
ures 0.13 by 0.15 mm in one specimen and 0.13 by 0.17 mm in the 
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other. The prepharynx is very short, being but 8/i to lO/i long. 
The pharynx varies in size from 76/t by 90/t to 72/* by 82/*. It is 
longer in the transverse diameter. Curiously, the pharynx of one 
specimen seems to be perfectly normal, while that of the other seems 
to be divided into quadrants as described by Barker and Covey 
(1911) for Protenes leptus. The length of the esophagus varies ap- 
preciably. In one specimen it is 0.18 mm long and in the other only 
0.12. Oddly the small specimen has the longer esophagus. The in- 
testinal ceca end in the posttesticular region near the caudal end of 
the body. The ovary is 1.14 to 1.08 mm from the cephalic end and 
0.3 to 0.28 mm from the acetabulum. Therefore, it is slightly caudal 
to the end of the first third of the body length. It measures 0.12 by 
0.09 mm. The structure in this region is very similar to that de- 
scribed by Barker and Covey. A short oviduct leads to the ootype 
directly caudal to the ovary, a well-developed Mehlis’s gland sur- 
rounds the ootype while just at its caudal boundary it is joined by 
the common vitelline duct. A small vitelline reservoir is present. 
Laurer’s canal leaves at this point, and in the one specimen in which 
it could be traced with certainty, it extended laterad, to open on the 
dorsal surface 84/* below the ovary, at the median edge of the in- 
testinal ceca of the left side. The other specimen was mounted with 
the ventral side uppermost; and while the actual pore of Laurer’s 
canal could not be seen, the duct could be traced to the same posi- 
tion. No seminal reservoir could be seen although the location was 
searched with an oil immersion objective. The upper part of the 
uterus and the proximal portion of Laurer’s canal were filled, in 
both specimens, with a deeply staining mass, in appearance not unlike 
the tangled mass of spermatozoa in the male system of this fluke. 

The uterus extends caudad in undulating coils on the left side of 
the body to the testes, then turns cephalad, and returns on the right 
side of the body. Cephalic to the ovary there are very few waves 
in the uterus. The metraterm is but poorly differentiated. The 
vitellaria are extra cecal in the lateral fields. Their most cephalic 
extent is slightly more than the width of the ovary posterior to that 
structure, and the most caudal extent is slightly more than the long 
diameter of the testis cephalic to the anterior testis. The testes lie 
in the posterior region in juxtaposition. They are oval bodies with 
the longest diameter in the transverse direction. They are of about 
equal size and measure 0.13 to 0.14 mm by 0.15 to 0.17 mm. The 
caudal testis is about twice its long diameter from the caudal end. 
As is usual for this genus the genital pore is in advance of the 
acetabulum, dorsal in position and near the lateral margin. In 
opposition to the other two known species, the cirrus sac and uterus 
of this species pass ventral to the right intestinal ceca, and both open 
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in the common genital pore near the right margin of the body. The 
cirrus sac is 0.46 to 0.42 mm long and contains in its caudal portion 
an elongate seminal vesicle. The excretory system is identical with 
that of Protenes leptus. 

Host. — Psevdemys elegm.8. 

Habitat. — ^Intestine. 

Locality. — ^Rosenberg, Tex. 

Tyye syeoimen. — ^U.S.N.M. Helm. Coll. No. 30893. 

Remarles . — ^This species most closely resembles Protenes leytus 
Barker and Covey, but from this form it is readily distinguished 
by the location of the genital pore on the opposite side of the body, 
the location of the opening of Laurer’s canal, and slight differences 
in the length of the cirrus sac and the location of the ovary and 
acetabulum. Apparently it is also a slightly larger form. 

The two specimens upon which the above description is based were 
found in company with several examples of GercorcMs texanus, in 
a turtle, which T. S. Chapman sent me from Rosenberg, Tex. 

Subfamily Auridistominae Stunkard, 1924 

Genus AURIDISTOMUM Stafford, 1905 

This genus is represented by a single species, which is already 
knovm to be widely distributed. 

AUSmiSTOMUM CHELTDBAE Stafford, 1$05 

I have taken a single example of this parasite from the intestine 
of each of two snapping turtles, GheZydra serpentina. 

Class CESTODA 

Family PROTEOCEPHALIDAE La Rue, 1911 
Genus PROTEOCEPHALUS Weinland, 1858 

The unsettled condition of the classification of this genus has 
been thoroughly discussed by other authors. Meggitt (1927) lists 
the species and gives tables for their determination. It is sufficient 
to state here that all the following species definitely belong to 
Woodland’s (1925) GrepHobothrvwm group, or, as it has been more 
generally known in the past. La Rue’s (1914) genus OpMotaema. 

FBOTEOCEPHALUS UAGimS (Hannam, 1925) 

The original description of this species is based on a single speci- 
men from the intestine of Rana caiesbeiana from Oklahoma. I en- 
countered a tapeworm in the same host at Huntsville, Tex., and 
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because of a number of differences between that worm and Han- 
num’s description of P. magnm I at first believed it to be a distinct 
species. Later, however, I found three tapeworms in the intestine of 
Rama clamiitans, at Houston, Tex.; and the variations exhibited by 
these three worms are such that only one important difference re- 
mains to be explained. Hannum states that the shell gland is repre- 
sented by only a few unicellular glands, which are clustered about 
the caudal portion of the ootype, while in all my material a well- 
developed shell gland, which practically envelops the coils of the 
oviduct, is always present. I have noticed in other closely related 
forms, however, that the shell gland soon loses its property of retain- 
ing stains, and therefore a portion of it may easily be overlooked 
in a specimen that has been kept in a preservative for some time. 
Aside from this point there is such close correspondence between 
my material and Haimum’s description that specific identity seems 
quite certain. 

Variations in my material, which are strikingly greater than those 
recorded in the original description, are as follows : The testes vary 
from 98 to 190 to the segment; the main excretory ducts frequently 
run through the middle of the testicular field; the vagina usually 
opens anterior to the cirrus, but it may open beside or posterior to 
the cirrus; and the specimen from Rama eaiesbeiana is only 22 cm 
long. The three specimens from Rana clamitans are each about 65 
cm long. The genital pore is commonly farther anterior than Han- 
num describes, frequently lying between the caudal borders of the 
first sixth and the first fourth of the lateral margins, but occasionally 
it is as far caudal as the union between the first and middle thirds 
of the segment. Furthermore, in Hannum’s figure the genital pore is 
distinctly anterior to the caudal border of the first third of the 
lateral margin. 

This marked extension of the limits of variation of 'P. magnm 
suggests the possibility that it may be synonymous with P. -filaroides 
La Rue. When one considers the widely separated hosts, the remain- 
ing differences appear insignificant, but I have not seen any speci- 
mens of P. fUaroides, and therefore hesitate to draw any de^ite 
conclusions. 


PEOTEOCEFHALUS FARAKCIAE 1921) 

Plate 8, Figuke 1 

My material, which is referred to this species, consists of frag- 
ments of a tapeworm taken from the intestine of Paranoia ahaoura. 
The snake had been run over by an automobile when found and a 
portion of the intestine badly mutilated. Judged by the scoleces 
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found, there were five tapeworms in the snake, three of them Ophio- 
taenias, and two Oochoristicas, belonging to a species that wUl he 
described later in this paper. 

MacCallum’s (1921) original description of this tapeworm is 
based on a number of immature specimens, and is therefore quite 
inadequate. The points of interest mentioned in his paper are: 
Strobila 1 mm wide, genital pore irregularly alternating, head 0.6 mm 
wide, suckers 0.2 mm in diameter, a slight eminence (fifth vestigial 
sucker ? ) present. This is admittedly not sufficient for certain iden- 
tification, but since my material is from the same host species and 
agrees very closely with the characters given by MacCallum, I re- 
fer it to his species. A description of the material is given, as it is 
possible to make out some structures not mentioned by MacCallum, 
but this description is admittedly somewhat incomplete, because of 
the mutilated condition of the material. 

Specific diagnosis. — Proteocephalvs : A flat white tapeworm. The 
length can best be estimated by a single piece, with scolex attached, 
which measured 18 cm. The last segment of this piece was barely 
mature. Maximum width about 1.3 mm at the level of the first 
mature segments. The scolex is 0.6 mm wide. It bears a vestigial 
fifth sucker besides the usual four. The four suckers are about 0.2 
mm in diameter. The neck is about the same width as the scolex 
and about 5 cm long. The first segments are much broader than 
long, and in them the rudiments of the genital organs are already 
present. They mature very slowly, however, and no mature seg- 
ments are found until very near the end of the long piece mentioned 
above. When first mature the segments are somewhat longer than 
broad, measuring 1.85 by 1.3 mm. They gradually elongate as they 
mature until they measure 3.85 by 1 mm, when the testes first begin 
to degenerate. The genital pore lies between the caudal border of 
the first sixth and the first third of the lateral margin of the seg- 
ment. It is relatively farther forward in the younger segments. 
The cirrus is very stout and usually protrudes; the ejaculatory duct 
is straight. The cirrus sac measures 0.28 to 0.32 mm in length and 
0.09 to 0.11 mm in width. From the median end of the cirrus sac the 
coils of the vas deferens reach to the midline. The testes are very 
numerous and are crowded between the uterus and vitellaria. There 
are 390 to 420 testes to the segment, and about 60 per cent of these 
are on the aporal side. The testes vary from 0.09 to 0.32 mm in 
diameter. The vagina usually opens posterior to the cirrus sac, but 
segments in which it opens anterior to that structure are not un- 
common. It lies ventral to the cirrus sac, but it curves dorsad over 
the vas deferens and lies on the dorsal side of the uterus. The bi- 
126821—32 3 
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lobed ovary extends nearly across the caudal end of the segment. The 
proximal portion of the oviduct is enlarged to form the so-called 
occapt. The oviduct makes two or three turns in the interovarian 
space before running anteriorly to the uterus. These coils of the 
oviduct form the ootype and are surrounded by a very diffuse shell 
gland, that can not be seen readily in whole mounts. The uterus 
extends from the ovary up the midline to the cephalic boundary of 
the segment. It has from 30 to 50 diverticula on each side. The 
viteUaria occupy the typical position for the genus. In a sectioned 
mature segment a very weakly developed layer of longitudinal 
muscle fibers could be seen. The relationship between these and the 
genital organs is in every way normal for the genus Protocephalus as 
defined by Woodland (1925). Eipe segments are lacking. 

Host. — Faranoia aTxicva'a. 

' Habitat. — ^Intestine. 

Localities. — ^New York Zoological Gardens, New York City, and 
Houston, Tex. 

U.S.N.M. Helm. Coll. No. 30896. 

Beraarks. — ^The most striking character of this worm is the large 
number of testes. The only rival in this respect is P. gerrardii 
(Baird), from which it differs in the shape of the suckers. 

PBOTEOCEPHALUS sp. 

An immature specimen of this genus was removed from the in- 
testine of Anolis carolimnm. Although several specimens of the 
host have been examined, this tapeworm has not been encountered a 
second time. Because no mature segments are present no descrip- 
tion is attempted. 

PBOTEOCEPHALUS ip. 

A single tapeworm of this genus, but without mature segments, 
has been removed from the intestine of Terrafene Carolina trmnguis. 

Family ANOPLOCEPHALIDAE Gholodkowsky, 1902 
Genus OOCHORISTICA Liihe, 1898 

This rather large genus has hitherto been known from all the 
principal land masses except North America, but I have found it 
common in a number of species of snakes and lizards in Texas and 
have found it advisable to recognize five distinct species. As in 
many other tapeworm genera, classification is difficult because of the 
paucity of characters and the great individual variation that exists 
in the few characters present. The classification of the forms con- 
sidered below is further complicated by the limited material, and 
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should more material become available it may be necessary to com- 
bine some of the forms that are here treated separately. 

OOCHOBISTICA NATBICIS, aeir speciei 
PlATB 3, PlOTJBE 2 

Speoifie diagnosis. — Oochoristica: A flat white worm. The total 
length is about 13 cm. The scolex is 0.5 to 0.6 mm in diameter. The 
suckers vary from 0.16 by 0.22 mm to 0.22 by 0.3 mm. They are, 
therefore, very large oval structures, with their long diameters lying 
parallel with the long axis of the worm. The neck is 0.3 to 0.36 mm 
wide and from 1 to 2 mm long. When the segments first appear they 
are very short. The mature proglottids appear some 30 to 40 mm 
from the scolex. They vary considerably in shape but are usually 
somewhat longer than wide. Extreme measurements for my material 
are 0.75 mm long by 0.80 mm wide and 0.105 mm long by 0.7 mm. 
wide. The genital pore lies at the caudal border of the first fourth, 
of the proglottid or slightly posterior to that level. The cirrus sac 
is an oval structure that measures 0.65 by 0.22 mm to 0.9 by 0.18 mm. 
A much coiled vas deferens, which acts also as a seminal vesicle, 
extends mesad from the inner end of the cirrus sac nearly to the 
median line. The testes lie in the caudal portions of the proglottid, 
but extend cephalad to or slightly beyond the caudal boundary of 
the ovary. There are 50 to 70 testes in each segment. The vagina 
opens into the genital atrium just caudal to the cirrus sac. As in 
other members of the genus it remains on the caudal side of the male 
ducijp. Before reaching the median line the vagina curves caudal 
between the halves of the ovary and ends in a small seminal re- 
ceptacle, lying ventral to the shell gland. The bilobed ovary and 
the vitellaria crowd the small shell gland between them. The 
ovarian complex is an oval mass measuring 0.3 by 0.6 mm. The 
sexual ducts pass between the main tubes of the excretory system. 
The ripe segments are about twice as long as broad. The eggs are 
scattered singly in capsules. They are 42m in diameter; and their 
embryos are 20m in diameter. 

Host. — Natrix rhorribifesa. 

Habitat. — ^Intestine. 

Locality. — ^Houston, Tex. 

Type speaknen. — ^U.S.N.M. Hehn. Coll. No. 30897. 

RemarJes. — ^This form most closely resembles 0. zonwn Baylis, but 
it is a slenderer form with more elongate segments. In 0. zomtri 
the scolex is 0.9 to 1 mm wide, and the ma ximum width is 3 mm. In 
O. natricis the scolex is only 0.6 mm wide, and the maximum width 
is less than 1 mm. There are structural differences in the distribu- 
tion of the testes, size of cirrus pouch, and other minor features. 
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Spedfio diagnosis. — Ooohoristica: A white flat tapeworm, with 
conspicuous segmentation. The total length of a specimen with ripe 
segments is 70 mm, and the maximum breadth about 1 mm. The 
scolex is 0.36 mm broad and distinctly marked off from the neck. 
The suckers are relatively very large, measuring 0.16 by 0.3 mm. The 
neck is 0.35 mm wide and about 3 mm long. As usual the first seg- 
ments are wider than long. The first mature segments appear about 
20 mm from the scolex, and they are about 0.95 mm long by 0.85 mm 
wide. The genital pore lies close to the caudal end of the first fourth 
of the proglottid. The cirrus sac is from 0.16 to 0.145 mm long by 
0.11 to 0.09 mm wide. The vas deferens runs mesad to a point 
directly above the ovary and then turns caudad. The testes lie 
almost entirely caudal to the ovary, but caudal and lateral to the 
vitellaria. There are from 20 to 35 testes in each proglottid, and 
the testes are about 0.3 mm in diameter. The ovary is distinctly 
bilobed and about 0.35 mm wide. Directly caudal to it lie the shell 
gland and the vitellaria in the order named. The vitellaria measure 
0.145 by 0.13 mm. A small seminal receptacle lies dorsal to the 
shell gland, and from this structure the vagina runs cephalad. At 
the cephalic margin of the ovary the vagina curves laterad. The 
sexual ducts pass between the longitudinal ducts of the excretory 
system, which is much branched and forms a network in each pro- 
glottid. The ripe proglottids are usually a little more than twice 
as long as broad. Within them the eggs are scattered singly in 
capsules. The eggs are about 64/t in diameter, and the embryos 40/*. 

Host. — A-nolis cwrolinensis. 

Habitat. — ^Intestine. 

Locality. — ^Houston, Tex. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 30898. 

Bemcerhs . — ^The foregoing description is based on a single tape- 
worm and therefore gives no idea of the variation that may occur 
between different individuals of the same species. It is very similar 
to 0. fbrata Meggitt, but it differs from this form in the size of 
the cirrus pouch and in the smaller number of testes. It is also 
closely related to the species from Eumeces described below, under 
which the relationship of these forms is more fully discussed. 

OOCHOBISTICA EDMECIS, n«w species 
Plate 3, Piotibe 4 

Speeifio diagnosis. — Oochoristica: A flat white tapeworm with 
distinct segmentation. The total length is 103 mm, but there are 
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no fully ripened segments present. The scoles is 0.5 mm ■wide, and 
distinctly marked off from the neck. The suckers are large, but 
not so large relatively as in Oochonstica anolis. They measure 0.22 
by 0.26 mm. The neck is about 0.35 mm wide and about 2 mm long. 
It is rather difficult to tell just where segmentation begins, but as 
usual the first segments are much broader than long. The mature 
segments first appear about 65 mm from the scolex and continue 
through about 35 mm before the eggs appear and the sex organs 
begin to degenerate. In this worm the mature segments are some- 
what broader than long. Extreme measurements are 0.8 to 0.9 
mm in length and 1.18 to 1.2 mm in breadth. The genital pore lies 
at the end of the anterior fourth or fifth of the lateral margin. The 
cirrus sac is an elongate oval, measuring foom 0.26 to 0.18 mm in 
length and from 0.06 to 0.07 mm in breadth. From its inner end a 
much coiled vas deferens runs mesad to disappear as it reaches the 
ovary. The testes lie caudal and lateral to the ovary and 'vitellaria. 
Frequently they extend cephalad nearly to the anterior border of the 
ovary, but occasionally they only reach the middle of the ovary. 
There are from 40 to 55 testes in each proglottid. The ovary lies 
rather far forward in the segment, its anterior margin lying at the 
level of the genital pore. It is a bilobed structure about 0.4 mm 
wide. Behind it lie the shell gland and vitellaria in the order 
named. A small seminal receptacle lies directly dorsal to the shell 
gland. From it the vagina runs, at first anteriorly between the lobes 
of the ovary, and then curves toward the lateral margin. The geni- 
tal ducts pass between the lateral excretory tubes and dorsal to the 
nerve. No fully ripened segments are present so it is impossible to 
make any statements concerning them. 

Host. — Evmeees fasoiat'us. 

Habitat. — ^Intestine. 

ZoeaZeYy.— Houston, Tex. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 30899. 

Rem/srks . — ^This description like the preceding is based on a sin- 
gle specimen. It, therefore, becomes necessary to regard this as 
a species inquirenda until more material is available for study. The 
differences noted between this form and the preceding lie in the 
number and distribution of the testes, the shape of the cirrus sac, 
the relatively broader segments, and the relatively smaller suckers. 
Most of these differences are the same as those pointed out as the 
important differences between O. fhrata and 0. anolis. I do not, 
however, regard O. eumeeis as identical with 0. fibfata, because of 
the difference in the number and distribution of the testes. Unfor- 
tunately Meggitt does not mention the scolex in his description so 
it is impossible accurately to compare this structure in the two 
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species. Presumably, however, the scolex of 0. fbraAa is the same 
as that of O. agamae since Meggitt was unable satisfactorily to dis- 
tinguish his form from 0. agmme as described by Baylis. There- 
fore, we may surmise that the suckers of 0. fhrata are similar to 
0. agamae and smaller than those of 0. eumeois. It is admitted 
that these morphological differences are' scarcely great enough to 
separate species, in a group as variable as tapeworms of the genus 
Oochorktica. If any two of the above-mentioned forms, however, 
are to be combined, it promptly becomes necessary to refer three of 
them to the same species. The result would be that forms from a 
Burmese amphibian and North American lizards would be referred 
to a single species. The identity of these forms seems very unlikely, 
so it appears best for the present to consider all three as separate 
species, although their characters are rather unsatisfactory. 

OOCHOBISTICA AMEBICANA, new specie! 

Plate 3 , Figubb 5 

Spedp} diagnosis. — Ooehoristicai A flat white worm, with dis- 
tinct segmentation ; the total length is 40 mm, but no ripe segments 
are present. The scolex is 0.5 mm wide, but it is not distinctly 
marked off from the neck. The suckers are small and circular ; they 
measure 0.16 mm in diameter. Segmentation first appears about 
3 mm from the scolex. Mature segments appear about 25 mm 
from the scolex. Even in the last segments available the uterus has 
not commenced to develop. The mature segments are about 1.1 mm 
long and 0.85 mm broad. The genital pore lies slightly caudal to 
the first fourth of the lateral margin. The cirrus pouch is large, 
measuring 0.2 by 0.09 mm. From it the coiled vas deferens extends 
mesad. The testes lie beside and behind the female glands. The 
most anterior of the testes lie behind the middle of the ovary. There 
are 35 to 40 testes in each segment. They frequently overlie one 
another slightly, especially in the younger segments. The ovary is a 
bilobed structui’e, lying in the caudal portion of the fii’st half of the 
segment. It is about 0.35 mm wide. Behind it lie the shell gland 
and vitellaria, in the order named. The sex ducts pass between 
the longitudinal excretory tubes. 

Host. — Farancia abaeura^ 

Habitat. — ^Intestine. 

Locality. — Houston, Tex. 

Tyge specimen. — ^U.S.N.M. Helm. Coll. No. 30900. 

Remarks . — ^This form is very similar to 0. andlis and 0. eumecis-, 
from the former it is distinguished by the greater number of testes, 
and from the latter by the lesser number of testes. It differs from 
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both species in having much smaller suckers. There are also differ- 
ences in the size of the cirrus sac and the position of the genital 
organs. 

OOCHOBISTICA ELAPHIS, new species 

Plate 3, rieuEE 6 

S'pedfjC diagnosis. — OocJioristioa: A slender, white, semitranslucent 
tapeworm. Length 65 to 75 mm. The scolex is about 0.35 mm wide 
and bears four circular suckers about 0.145 mm in diameter. The 
neck is not sharply marked off from the scolex. It seems to be 5 or 
6 mm long. The mature segments are nearly square, about 0.75 mm 
each way. The genital pore is slightly posterior to the end of the 
first fourth of the lateral margin. The cirrus sac is 0.145 mm long 
by 0.068 mm wide. The vas deferens is a much convoluted structure 
extending mesad to the ovary where it vanishes. The testes are very 
variable. The extreme counts are 30 to 53. They overlap one an- 
other and the shell gland, so that counting is more difficult than 
usual. The ovary is a bilobed structure lying near the center of the 
segment. It is about 0.3 rriTir) broad. Behind it lie the shell gland and 
vitellaria. The vitellaria are more extensive than usual. Not only 
do they underlie the testes but they extend laterad as far as or farther 
than the ovary. The vagina starts from a seminal receptacle dorsal 
to the shell gland, and runs first cephalad, then curves laterad 
around the lobe of the ovary, and finally opens into the genital 
atrium just posterior to the cirrus sac. Both genital ducts pass be- 
tween the lateral tubes of the excretory system. The ripe segments 
are about one and one-half times as long as broad, and are crowded 
throughout with eggs. The eggs measure about 50jn in diameter and 
the embryos about 34/t. 

Host. — Elaphe oisoleta Kndheimerii, 

Habitat. — ^Intestine. 

Locality. — ^Houston, Tex. (Houston Zoological Gardens). 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 31676. 

Uemarhs . — ^The snake from which the type material was taken died 
in the Houston Zoo. Presumably it was captured somewhere in 
the vicinity of Houston, but the exact locality is unknown. It had 
refused to eat during several weeks of captivity, and this fact may 
have affected the tapeworms somewhat. The worm most closely 
resembles Oochoristica americana described above. Like this form 
the testes are distributed in more than one layer, but in 0. elaphis 
the vitellaria are much more extensive and underlie the testes. Fur- 
thermore, 0. elaphis seems to be a much smaller and more delicate 
form. 
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DIOCHETOS, new genns 

GsTisvie diagnosis, — Linstowinae : With relatively few elongate 
segments. Mature segments two to six times as long as broad. Geni- 
tal pores alternate irregularly, and the sexual ducts pass dorsal to 
the single lateral excretory duct. The dorsal excretory ducts and 
secondary ramifications are usually absent except at the extremities 
‘of young worms. Testes very numerous with a tendency to arrange- 
ment in two lateral fields. Ovary median and very small. About 
the anterior two-fifths of a mature segment is unoccupied by the 
sex glands. Uterus breaks up into capsules, each of which contains 
a single egg. The capsules are evenly distributed but very sparse. 
Adults parasitic in lizards of the genus Ph^nosoma. The above 
diagnosis is based on a single species, and will doubtlessly have to 
be modified if other species are discovered. 

Type species. — Dioohetos phrynosomoMs,, new species. 

DIOCHETOS PHRTNOSOMATIS. new species 
Plate 8, Pigube 7 ; Plate 4, Fiqtiee 1 

Specific diagnosis. — Diochetos: A flat white tapeworm, composed 
of relatively few elongate segments. The total length varies from 
55 to 70 mm. The scolex is 0.4 to 0.6 ttitvi wide, and the suckers are 
only 0.145 to 0.16 mm in diameter. There is no line of demarcation 
between the neck and the scolex. Segmentation becomes apparent 
about 2 mm from the scolex; and almost immediately the rudiments 
of the sex organs appear. The mature segments are 15 or 20 mm 
from the scolex. They vary considerably in length but are always 
much longer than broad. In my material, segments in which the 
uterus has not yet developed may be as much as six times as long 
as broad ; younger segments, which seem to be perfectly mature, are 
not quite three times as long as broad. Extreme measurements are 
1 by 6.1 mm for the older segments and 1 by 2.45 mm for the younger. 
The genital pore lies between the end of the first fifth and the end of 
the first third of the lateral margin. The cirrus sac is an oval meas- 
uring from 0.13 by 0.22 mm to 0.18 by 0.3 mm . The vas deferens 
lies directly posterior to the median end of the cirrus sac. It is at 
first much coiled, but straightens before reaching the level of the 
ovary. There are 125 to 180 testes in each segment. These lie almost 
wholly posterior to the ovary, but in nearly every segment a few lie 
cephalic to that organ. They tend to group themselves in two elon- 
gate lateral fields. The ovary lies slightly anterior to the center of 
the segment. It is bilobed and relatively small, about 0.25 mm wide. 
Bdiind it lie the vitellaria and shell gland in the usual portions. 
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The ripe segments are four to six times as long as broad, and the 
eggs are scattered sparsely throughout. The eggs are 55/i in diameter, 
and the embryos are 30/t in diameter. The excretory system is very 
unusual. Plate 4, Figure 1, is a diagrammatic reconstruction of a 
terminal segment of a young worm studied in sections. At the 
caudal end of the terminal sterile segment there are the usual median 
bladder and pore. Four excretory tubes of approximately equal size, 
one pair dorsal to the other, leave the bladder but very quickly come 
together to form a single pair of tubes. These again split apart and 
come together again, a process that is repeated several times. By the 
time the end of the terminal fourth of the segment is reached, how- 
ever, the dorsoventral splitting ceases, and the tubes are single on 
each side throughout the rest of the segment. At irregular intervals 
throughout the worm, however, the tubes split again into dorsal and 
ventral parts for short distances, and in one instance such a split 
forms a loop through which the reproductive ducts pass. There are 
also some branch tubes that form anastomoses in the median portion 
of the worm, but these are rather infrequent. A scolex with about 
3 mm of neck was sectioned, and throughout this area the usual 
dorsal and ventral excretory ducts were present. It is evident, there- 
fore, that the single pair of tubes existing throughout the greater 
part of the worms represents a fusion of dorsal and ventral vessels, 
this fusion being not quite complete. 

nost. — Phrynosoma comvtvm. 

Habitat. — ^Intestine. 

Locality records. — ^Houston and Anderson, Tex. 

Tyfe specimen. — ^U.S.N.M. Helm. Coll. No. 31677. 

Family NEMATOTAENIIDAE Ltihe, 1910 
Genus CYLINDROTAENIA Jewel, 1916 

This genus was proposed by Jewel for a single species, taken from 
the intestine of various North American amphibians. More recently 
Joyeux (1924) has reported it from South Africa. 

CTLINDROTAENIA AMERICANA Jewel, 1916 

Specimens taken from Acris gryllus^ Hyla squirella, Pseudaeris 
triseriata, and Leiolopisma laterode are referred to this species. It 
is perhaps a little surprising to find an amphibian cestode in a rep- 
tile, but in every detail of the anatomy the worms from Leiolopisma 
laterode matched Jewel’s description, and the measurements fell 
within the variations which she recorded. 

It is interesting to recall Joyeux’s (1924) comparison between his 
material from African amphibians and Jewel’s description. The dis- 
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crepancies that Joyeux noted are so great that specific identity seems 
very unlikely, particularly since a form discovered from an Ameri' 
can reptile appears so similar. 

Genus CYSTICERCUS Rudolphi, 1809 

CTSTICEHCUS ap. 

Plate 4, Figxjees 2, 3 

A larval cestode was encountered three times, twice in Leiolopisma 
laberale and once in Eumeces fasoiatus. It was found lying free in 
the body cavity or entangled in the mesenteries ; in all three cases it 
was present in great abundance. The cyst is a white globular struc- 
ture about 0.6 mm in diameter and exhibits very little movement 
when removed to a dish of water. The unarmed scolex lies entirely 
free within the cyst wall. This type of larval form corresponds to 
the group of cysticercoids which VUlot (1883) designated by the 
name Monocercus. The known members of this group include the 
larval forms of certain species of Anomotaenia. The unarmed 
scolex and the occurrence of the cysts in lizards suggest the possibil- 
ity of this form being the larval stage of an Ooehoristica. 

Class NEMATODA 

Family RHABDIASIDAE Railliet, 1915 

This family is not recognized by Baylis and Daubney (1926), 
but it seems to the author that its peculiar life history and the 
structure of the parasitic form justify the recognition of a family 
for this group of worms. 

Genus RHABDIAS Dujardin, 1845 

The presence of members of this genus in the lungs of the North 
American frog has long been known, but until recently they were 
regarded as specifically identical with B. hufonis of European 
Amphibia. Two other species of Rhahdias have recently been de- 
scribed from South America, which bring to three the total number 
of species from the Americas. Two of these three species were found 
locally. 

RHABDIAS RANAE Walton. 1929 

This parasite has been found in the lungs of Rana oatesieima 
and R. sphenooephalaf which were captured in the region of Hous- 
ton, Tex., and from the former host at Huntsville, Tex. 
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BHABDIAS VEELABDI Pereira, 192S 

Parasites referred to this species have been taken from the lungs 
of the following snakes: Heterodon contortrix^ Storeria deJeayi, 
Potamopjds striatvlm, and TJiamnophls proximum. Two differences 
were noted between Pereira’s description and my material, but it is 
believed that both may be explained without the erection of a new 
species. The measurements of the cephalic glands were found to be 
approximately ten times as great in my material as those given by 
Pereira, but on comparison with the figure it became at once appar- 
ant that Pereira had misplaced the decimal. The uterus in my mate- 
rial was often empty, and in no case did it contain as many as a 
dozen eggs. But since the uteri are never distended, as they are in 
Pereira’s figures, I considered this difference too small for the erec- 
tion of a new species. 

Family ASCARIDAE Cobbold, 1864 
Subfamily Ascarinae Travassos, 1913 
Genus OPHIDASCARIS Baylis, 1921 
OPHIDASCABIS sp. 

A single female nematode, which was taken from the stomach of 
Cohiber constrictor -fiavwmtris^ is referred to this genus. The mouth 
has a very different appearance from that figured by Walton (1927) 
for Ophidascaris labicdopapUlosa from the same host, and therefore 
the parasite is thought to belong to another species. A brief descrip- 
tion of the worm is given, to aid in its later classification. 

Length, 90 mm; cuticular striations about 60/i apart, but not very 
conspicuous. The three lips each bear two papillae. Interlabia are 
present. The esophagus is 4.9 mm long. The nerve ring and ex- 
cretory pore are 0.75 and 0.85 mm from the anterior end, respectively. 
The vulva is in the posterior part of the body about 60 nun from the 
lips. The eggs are apparently unfertilized and measure 86/x in 
diameter. The tail is very short and blunt. It is 0.3 mm long. 

Genus POLYDELPHIS Dujardin, 1845 
POLTDELPHIS sp. 

Two males and three females, all immature, were taken from the 
body cavity of GohJher constrictor fiaviventris. The location is very 
unusual for a worm of this group, but as the snake had been dead for 
24 hours before it was examined, it is possible that the parasites 
had migrated from their typical habitat in the intestine, much after 
the manner of Ascaris lumbricoides. These parasites could not be 
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identified ■with any kno'wn PdlydelpTiis species, and because of the 
immature condition of the worms it is believed be'tter not to name 
them at this time. A brief*description is added, however, to aid 
in their future classification. 

When alive the worms are light yellow. The cuticula is marked 
with numerous fine longitudinal striations. 

Male'. Length 35 to 40 mm; width about O.'T mm. The esophagus 
is 2.5 mm long. The nerve ring is 1.2 mm from the anterior end. 
The tail is 0.185 mm long and ends in a short spike about 26ja long. 
The spicules are equal, 0.4 mm long, and 25/i wide. There are two 
pairs of lateral papiUae placed just anteriorly to the base of the 
tail spike, and two rows of papillae mnning from behind the anus 
anteriorly. These rows are very irregular and 44 papillae could be 
counted in one row, but only 23 in the other. 

Female-. In only one specimen were the female genital organs suf- 
ficiently developed to coimt the niunber of uteri. A description of 
this one is given. Length 53 mm. Esophagus 2.6 mm long. Nerve 
ring and excretory pore 1.2 and 1.85 mm, respectively, from the 
anterior end. The vulva is 24.5 mm from the anterior end, and from 
it the ovejector runs posteriorly for 0.65 mm before giving rise to 
four uteri by dichotomous branching. 

Polydelfhis am.oura has been reported from several North Ameri- 
can snakes, and by Baylis (1921) is doubtfully reported from the 
above-mentioned host. The spicules, however, clearly separate this 
form from P. anoura. 

Family KA.THLANIIDAE Travassos, 1918 

Genus FALCAUSTRA Lane, 1915 

This genus has been considered a synonym of Sfironovra by 
many recent authors. Sfircmoura, as erected by Leidy (1856), con- 
tained two species, S. graaile, type species, from the stomach of Emys 
serrata. and S. affine from the cecum of Cistodo Carolina. Only the 
latter species has subsequently been found and redescribed. Bou- 
lenger (1923) redescribed it under the name of Falomstra chapini, 
but Chapin found it to be the only parasite present in the ceca of 
box turtles in the vicinity of Washington, D. C., and on the strength 
of this evidence suggested that it was identical with Spironowa 
affine. He further suggested that Fcdcaustra Lane should be con- 
sidered a synonym of Spironoura Leidy, but since Leidy’s species 
graatle is the type, and this form has not since been studied, it 
would seem premature to dispose of the genus Falcaustra as a syno- 
nym of Spironoura. Tliis opinion is further supported by an obser- 
vation that Walton (1927) made on the existing Leidy collection of 
nematodes. For these reasons the genus Fcdoaustras is here retained. 
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FALCATJSTBA APFINE (Leldy, 1856) 

Worms that I have taken from the eeca of several specimens of 
Terra'pene cao'olma trvunguis agree very closely with the description 
given by Boulenger except for size. As none of Boulenger’s ma- 
terial was fully mature, this discrepancy is rather to be expected. 
In my material males 10 nun long and females 11.6 mm long were 
not uncommon. 


FALCAUSTKA PROCERA (CanaTan, 1929) 

I have taken specimens that agree very closely with Canavan’s 
description of this species from the rectum of Pseudem/ys elegam. 
Only in the length of the male tail is there a conspicuous difference- 
Canavan gives the total length as 13 mm and the length of tail as 
1.4 mm, but the tail of a specimen 13.8 mm long in my collection 
measures only 0.75 mm. However, if one measures the male tail 
figured by Canavan, he finds that its length falls very close to 0.8 mm. 

Canavan considers his species to be most closely related to Fcd- 
eaustra testudinis Baylis and Daubney, but I find it very difficult to 
distinguish it satisfactorily from 8. wfjine. As I have stated above, 
fully matured specimens of 8. aff.ne are much larger than those 
which Boulenger described. Between these larger specimens and 
8. procera I could find only slight differences in lengths of the 
esophagus and of the tail. These are certainly sufficient to warrant 
the erection of a subspecies, but I have some little doubt if they 
are of full specific value. Table 1 gives the more important meas- 
urements and represents the extremes found in measuring five 
examples of each sex of each species. 


Table 1 . — Comparison of measurements of Faleaustra aflBne and F. procera 
(five examples of each sea) 


Species 

Total length j 

Length of esoph- 
agus 

Length of tail 

Hatio of length of tail 
to length of esophagus 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

F. aSine 

F. procera 

Mm 

8.56-10.3 
8. 7-13 7 

Mm 

11.3-11.4 
8 . 8-14. 5 

Mm 

2. 3-2.54 
1.75-2, 2 

Mm 
2.54-2.6 
1. 7-2.3 

Mm 

0.37-0. 6 
0. 66-0. 73 

Mm 

0.75-0.85 
0. 67-1.36 

1:6-1: 6. 3 
1:3-1: 3. 8 

1: 3-1: 3. 4 
1:1. 7-1:2. 5 


FALCAUSTRA CHELTDRAE. new speciea 
Plate 4, Figubb 4 

8peoifio diagnosis. — Falcaasts'a: A slender white nematode with 
a finely striated cuticula. The mouth is surrounded by three large 
lips each of which bears two forked papillae. The esophagus con- 
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sists of three parts, a pharynx, a cylindrical midportion, and a termi- 
nal hourglass-shaped bulb. The tail of both sexes is sharply pointed. 

Male: 10 to 12.o min long and about 0.4 wide. The pharynx 
is about 0.1 mm long, and the entire esophagus varies from 2 mm 
to 2.25 mm in length. The hourglass-shaped bulb is 0.39 to 0.44 
mm long and 0.22 to 0.24 mm wide. The nerve ring and excretory 
pore are about 0.44 and 1.3 mm, respectively, from the anterior end. 
The tail measures 0.42 to 0.5 mm in length. The spicules are 3.4 to 
3.9 mm long, about 40/* wide near the anterior end, and plainly cross- 
striated. The gubernaculum is about 0.17 mm long. The papillae 
are very similar in arrangement to those of B. affine. There are two 
ventral pairs placed slightly beyond the middle of the tail, and at the 
same level a subdorsal pair. There are three ventral pairs, placed 
close together just caudal to the cloacal opening, and again at the 
same level a subdorsal pair. There are three pairs of preanal papillae, 
but in this species they are not evenly spaced. The anterior two 
pairs of these rows are farther apart than the posterior two pairs. 
A precloacal sucker is plainly outlined by the musculature, but it 
does not possess a cutinous rim. 

Fermle: 12.5 to 13.75 mm long, and 0.5 to 0.55 mm wide. The 
pharynx is about 0.13 mm long, and the esophagus is 2.33 to 2.52 
mm long. The hourglass-shaped bulb measures 0.4 to 0.51 mm by 
0.24 to 0.26 mm. The nerve ring and excretory pore are 0.45 and 
1.3 mm, respectively, from the anterior end. The vulva is 8.5 to 
9 mm from the anterior end, and therefore lies close to the cephalic 
end of the caudal third of the body. The tail is 0.6 to 0.75 mm long. 

Hosts. — CJielydra serpenima and Amy da ferox. 

Habitat. — ^Rectum. 

Localities. — ^Houston, Tex., and Whitehall, N. T. 

Type specimen. — ^U.S.17.M. Helm. Coll. No. 31699; paratype, 
No. 31700. 

Remarks. — ^This species very closely approximates in size and in 
many structures Falcaustra acff/m and F. procera., but from these it 
is easily distinguished by the extremely long spicules. 

FALCAUSTRA CATESBEIANAE Walton, 1929 

This is a very common parasite of the bullfrog {Rana eaicsbedana) 
both at Houston and at Huntsville, Tex. 

Genus CRU2XA. Travassos, 1917 

Until recently this genus has contained only one species, Crusia 
tentamlata from opossums, but Maplestone (1930), Khalil (1926), 
and Khalil and Vogelsang (1930 and 1932) have raised the total 
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number to six. Likewise, the host list for the genus has increased 
until it now includes several mammals of diverse groups and one 
reptile, a Mexican lizard. In the rectum of a turtle I found a 
species that so closely resembles Cruzia terutaculata that it was at 
first referred to that species. Indeed, the American representatives 
of this genus are very similar to one another, notwithstanding the 
diversity of their hosts. The genus is well characterized by an in- 
testinal diverticulum, that projects into the esophageal region. So 
pronounced is this character that some authors have recognized a 
separate family, Cruziidae, based on it, while others have included 
the genus in the Kathlaniidae. I have followed the latter course, as 
the presence or absence of a diverticulum does not seem to me to be 
of more than generic rank. 

CRUZIA TESTUDINIS* new species 

SpeeifoG diagnosis, — Oruzia: The parasite is a smooth, white worm, 
somewhat attenuated at the ends. The greatest diameter lies just 
caudal to the end of the esophagus. The cuticula is smooth and thick. 
The mouth is surrounded by three large triangular lips, each of which 
bears near its inner angle a pair of conspicuous papillae. Aside from 
these there are two double papillae on the dorsal lip, and another, 
likewise double, on each of the subventral lips. Each subventral lip 
also bears an amphid. This organ opens by a minute pore near the 
summit of a large papillalike prominence. 

Mode: Mature males vary from 7.3 to 13.6 mm in length and from 
0.4 to 0.6 mm in width. The entire esophagus is from 1.8 to 3.17 mm 
long. It is divided into four parts : The first part, or pharynx, is 0.2 
to 0.29 mm long; the second tubular part is 1.17 to 2.5 mm long; the 
third part, a small bulb, is 0.07 to 0.16 mm long ; and the fourth part, 
a large bulb, is 0.27 to 0.31 mm long. The nerve ring is 0.47 to 0.77 
mm, and the excretory pore is 0.8 to 1.4 mm, respectively, from the 
cephalic end. The intestinal diverticulum varies from 0.5 to 1.1 mm 
in length. The male tail bears nine papillae, which are distributed 
exactly as in the well-known Cruzia tentaculata. The spicules are 
0.76 to 1.05 mm long, and the gubernaculiun is 0.13 to 0.16 mm long. 
The tail is 0.13 to 0.19 mm long, sharply pointed, and curved slightly 
ventrad. 

Female: The female is 10 to 15 mm long and 0.4 to 0.65 mm wide. 
The esophagus is 3 to 3.8 mm long, of which 0.25 to 0,32 mm is 
pharynx, 2.3 to 3 mm is narrow, tubular portion, 0.09 to 0.13 mm 
is the small bulb, and 0.32 to 0.36 mm is the larger caudal bulb. 
The intestinal diverticulum is 0.86 to 1.2 mm long. The nerve ring 
is 0.54 to 0.66 mm, and the excretory pore is 1.34 to 1.71 mm from 
the anterior end, respectively. The vulva lies near the middle of 
the body, usually a trifle caudal of the middle in young worms and 
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a trifle cephalic in old ones, but in no case was it observed more than 
1 mm from the middle. The female tail varies from 0.3 to 0.5 mm 
in length. The ova measure 60/u to 70/x wide by lOO/i to 130/i long. 

Host. — Terra'pene Carolina triunguis. 

Location. — ^Rectum. 

Locality . — ^Houston, Tex. 

Type apeoimem, — ^U.S.N.M. Helm. Coll. No. 3173; paratypes, No. 
3174. 

Remarhs. — ^These nematodes occurred in large numbers in the recta 
of nearly all the hosts examined. They are remarkably similar to 
Cruzia tentaculata, for careful study has shown only one constant 
difference between the two forms. The female tail of Cruzia testu- 
dinis varies from 0.3 to 0.5 mm in length, and its ratio to the total 
length varies from 1:28 to 1:40. The female tail of Cruzia 
tentacvZata varies from 0.6 to 1 mm, its ratio to the body length 
varies from 1 : 14 to 1 : 18. There are also average differences in 
the length of the esophagus, but here the variation is too great for 
the character to be of any importance. So striking is the similarity 
between these two species and so slight are the differences that the 
writer would still consider them to be cospecific were it not for the 
great phylogenetic separation of the hosts. 

Family OXYURIDAE Cobbold, 1864 

Subfamily Oxyurinae Hall, 1916 
Genus PHARTNGODON Diesing, 1861 

This genus has been unknown in North America until very re- 
cently. Walton (1929) described P. hratraoMensis from the tadpoles 
of Rana pipiens. Walton, however, had only female specimens on 
which he based his description, and while they are very similar to 
the females of Pharyngodo-n, they show certain peculiarities not 
found in other members of the genus. 

With this possible exception the genus is represented only in 
lizards. The excretory pore and the vulva are unusually posterior in 
position, and the plugs in the eggs are in the inner instead of the 
outer membrane. Most of these differences were pointed out by 
Walton, and while they do not necessitate the removal of the worm 
from the genus at this time, the discovery of the male may make 
such a change necessary. 

FHASTNGODON WASNEBI, new spedes 
Plate 4, Pigubbs 5 , 6 

Speeifie diagnosis. — Pharyngodon : White, stout nematodes, usually 
showing marked cross striations of the cuticuia near the cephalic end 
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but gradually growing fainter caudad. The esophagus has the char- 
acteristic bulb, and just behind that structure the excretory pore 
opens on the ventral surface. 

Male: Length 2.25 to 3 mm; width 0.15 to 0.17 mm. The esopha- 
gus is 0.5 to 0.51 mm long, and the bulb measures 84/i to 92j«. by 108/t 
to 116^. The nerve ring is 0.16 to 0.2 mm from the anterior end, and 
the excretory pore 0.8 to 1.1 mm. The male tail ends rather bluntly 
and is 0.1 to 0.125 mm long. The cloacal opening is surrounded by 
the usual three pairs of papillae. The pedicles of the preanal pair 
are dome-shaped. The next pair caudad has long stout pedicles, 
while those of the caudal pair are very much bent. Both of the more 
caudal pairs are included in the caudal alae. No spicule could be 
seen, and if present it must be imperfectly cutinized. A well- 
developed genital cone is present and is about 17/t long. A cuticular 
fold, starting at the base of the cone, overlies a part of its ventral 
surface. The distal end of the fold is emarginate and at each side 
more or less pointed. The internal male genital organs are of the 
ordinary type. A seminal vesicle is preceded by the single testis, 
whose most cephalic extent is about 0.2 mm posterior to the excretory 
pore. 

Female : Body length 3.4 to 4.6 mm ; width 0.13 to 0.2 mm. The 
esophagus is 0.55 to 0.7 mm long; the nerve ring and the excretory 
pore are 0.16 to 0.18 and 0.9 to 1.05 mm, respectively, from the an- 
terior end. The esophagus ends in a characteristic bulb 0.114 to 
0.125 nun wide and 0.125 to 0.14 mm long (the length includes the 
narrow anterior neck of the bulb) . The vulva, as in most members 
of this genus, follows immediately after the excretory pore. It is 
1 to 1.2 mm from the lips. The vagina extends along the ventral 
body wall about 0.75 mm, then crosses over and gives rise to the 
two divergent uteri, which in turn give rise to the ovaries. Because 
of the excessive number of eggs in the uteri, it is impossible to trace 
out their convolutions accurately in whole mounts. The female tail 
is unusual for the genus, for instead of narrowing abruptly just 
behind the anus it tapers gradually to a sharp point. It is 0.5 to 
0.7 mm long. The eggs have the usual plugs in each end ; they vary 
from 125/1 by 34/* to 130/i by 36/t. 

Host. — OTiemidofhorus sexlineaJtus. 

Ho^itat. — ^Rectum. 

Locality. — ^Huntsville, Tex. 

Type sfedmen. — ^U.S.N.M. Helm. Coll. No. 31701. 

Remarks . — ^This species belongs to that group of the genus Pha'i'yn- 
godor, in which the caudal papillae are included in the caudal mem- 
brane. These include the q)ecies Mndlei, Tnamillaius, syinicavda, 
inerrrdomda, and UUgum. From all these, as well as from P. bairof 
126821—32 4 
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ehiensisj known only by females, it is distinguishable by the shape 
of the female tail. Furthermore, the species is separated from P. 
mamUlat'us and P, inermicauda by the width of the lateral alae; 
from P. spinicmida and P. tiliquae by the lack of a support for the 
anterior margin of the bursa; and from P. hmdlei by the latter’s 
conspicuous spicule. 

Two of the 6-lined race rmmers examined were heavily para- 
sitized by this worm. Eace runners are rare about Houston but are 
very common at Huntsville, Tex., where these specimens were col- 
lected. I am greatly indebted to Hr. S. H. Warner, of the Sam 
Houston State Teachers’ College, for assistance given me while col- 
lecting in that locality, and I name this species in his honor. 

Genus COSMOCERCOIDES Wilkie, 1930 

This genus was erected for two species of Oxyuridae from Japa- 
nese amphibians. It is distinguished from Gosmocerca by the 
absence of true plectanes and by the presence of a ring of tubercles 
about the base of the large papillae. No mention is made in the 
description of the genus Oxi/somativm^ yet this genus can only be 
distinguished from Gosmoce'i eoides by the presence in the latter of 
the above-mentioned tubercles. In certain specimens, which I have 
obtained from the blue-tailed skink, and which are described more 
fully below, these tubercles may be lacking. Since the worms from 
this host are all very small and appear to retain juvenile characters 
after reaching sexual maturity, it seems not unlikely that they are 
in an unsuitable host. Until more knowledge concerning their rela- 
tionship to the normal members of the species is obtained, however, 
it seems best to recognize C osmocercoides as a genus for those forms 
possessing cuticular tubercles about the base of certain large papillae. 

COSMOCEBCOIDES DXTEAE <HoU, 1928) Trayassos^ 1931 

Synonsuns: Cosmocef'ca &iikae Hou., 19f28; Oxysomatium variabjlis Habwoou, 
1930. 

As Wilkie has suggested, this species should be transferred to his 
new genus G osmocercoides, HoU’s type material came from Triturus 
viridescens^ which does not occur in this vicinity ; but I have found 
the same species of parasite very common in other hosts. Unfor- 
tunately I was not aware until recently of HoU’s species, and I de- 
scribed this worm separately under the name of OdGysomatium 
varidbilis. Although it is an extremely variable form, there can 
be no doubt that HoU and I described the same species, and as Holl’s 
name has priority it must stand. Accordingly Oxysomatium varia- 
bills Harwood. 1930, falls as a synonym of Gosmocera dukae Holl, 
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In the paper referred to (Harwood, 1930) I have recorded this 
species from a considerable number of amphibians and reptiles, and 
several others have been added since. The complete host list is now 
as follows: Tritums virideseens, T. meridioTialis, Airibystoma mi- 
o'ostomum, A. talfoidevm, Hyla sqvirella^ Pseudaoris triseriata, 
Sana areolata, R. palwtris, R. sphenocefhcda, R. sylvatica, R. cla/mi- 
tana.) R. cc^esbeiana, Bufo vaZliceps, B. terrestris, Oastrophryne are- 
olafa, Ophisawus veTitmlis, Leiolopisma latercde, Eumeces fasciatus, 
Heterodon contortrix, Storeria dehayi, Micrurua fuLvlua, Terrapene 
Carolina trkmguia) and Terrapene omata. It may be noted that the 
majority of these hosts are mainly terrestrial. R. cateabeiana is the 
most nearly aquatic host, but only a very light infection was encoun- 
tered in 20 specimens of this frog examined. In the laboratory cul- 
tures the larvae do not develop in saturated soil. 

An interesting variation of this species has been obtained from 
Eumecea faaciatua. The worms from this host are unusually small, 
the males being only 1.65 to 2.2 mm long. The spicules are variable, 
often being unequal. In one worm the long spicule was 0.233 mm 
long and the other only 0.166 mm long. The large papillae are often 
without the cuticular tubercles around them. All these characters 
appear, though seldom in such a pronounced manner, in immature 
worms from Bufo vallicepa) a common host. The worms from E. 
faaoiatua, however, are mature, as is shown by the presence of fertile 
eggs in the females. The females from this host are also very small. 

Travassos (1931) gained the impression that I (Harwood, 1930) 
included a number of species in my discussion of Ooamocercoidea 
dukae. It may be well to emphasize, therefore, that the recorded 
variations other than size can not be correlated in any way with the 
t 3 rpe of host invaded. Indeed, on studying material obtained by fur- 
ther collecting, those few groups mentioned by me (1930) have 
been found to be untenable. That free-living animals possessing a 
wide geographic range, and living under a variety of conditions, 
show a great range of variation is a well-known biological principle. 
Two examples come readily to mind; namely, Meloapka melodia 
among the birds, and Papilio glonicm among the insects. Accord- 
ingly, we might expect to find a great range of variation among those 
parasites that are able to invade a variety of host species. This has 
been amply demonstrated with Syngamua trachea. 

Family ATRACTIDAE Travassos, 1920 (?) 

Genus ATRACTIS Dujardin, 1845 

This is a genus of very small worms that are parasitic in reptiles. 
Only one species, A. opeoitwra Leidy, has previously been described 
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from America. The following account contains the description of a 
second species, which is parasitic in the three-toed box turtle : 

ATRAOTIS CAROLINAE, new species 
Platb 4, Figue® 7 

Specijio diagnosis.— Atra^is : A very small, white, parasitic worm. 
Body cylindrical, and tapering at each end. Tail of both sexes 
sharply pointed. Cuticular striations faint and 1/t to 2^t apart. 
Mouth surrounded by six lips, each of which bears two papillalike 
protuberances at the distal end and two more just proximal to them. 
The esophagus is divided into two equal parts and ends in the usual 
bulb. 

Mode: Length 2.3 to 2.85 mm; width 63/t to 80/t. The esophagus is 
0.48 to 0.65 mm long, and the bulb measures Y5/* to 80/* long by 
63/t to 75/1 wide. The nerve ring and excretory pore are 0.36 to 0.38 
and 0.375 to 0.415 mm, respectively, from the anterior end. The tail 
is 0.33 mm long. The spicules are very unequal, the long one being 
0.333 to 0.34 mm long, and the short one only 75/* to 84/* long. 
The long spicule is well cutinized, conspicuously cross-striated, and 
about 10/* wide. The short spicule is but slightly cutinized and un- 
marked. The gubernaculum is 60/* to 80/* long and notched near the 
anterior end. There is a row of five papillae, placed close together 
on each side of the anus. There may be four more pairs of postanal 
papillae, but they are not always present. 

Femcde: Length 2.5 to 2.95 nun; width about 86/*. Esophagus 0.47 
to 0.57 mm long, its bulb measuring 71/* to 80/* long by 63/* to 71/* 
wide. The nerve ring and the excretory pore are 0.25 to 0.3 and 
0.35 mm, respectively, from the anterior end. The vulva is only 
63/1 to 85/* in front of the anus. The tail is 0.5 to 0.65 mm long. 

Host. — Terrapeno carolino, trmngvis. 

Edhitat. — ^Rectum. 

Loccdity. — Houston, Tex. 

Type U.S.KM. Helm. Coll. No. 31702; paratypes. 

No. 31703. 

Bemarhs . — ^These nematodes were always present in large numbers 
in the rectum of the host, but they are so small that at first thev 
were pa^ed over as larval forms of other nematodes present in the 
same host. Possibly other investigators have encountered this sa/mft 
form and have disregarded it for the same reason. This species may 
easily be separated from Leidy’s A. opeatwa by size, structure of 
lips, size of spicules, and number of papillae. 
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Family DIAPHANOCEPHALIDAE Travassos, 1919 
Genus KALICEPHALUS Molin, 1861 

The worms belonging to this genus are very widely distributed, 
but many of them are imperfectly known, having been inadequately 
described by earlier workers ; and as yet no redescriptions are avail- 
able. Only two species, K. ooronellae and A”, parvus Ortlepp (1923), 
have been adequately described from North America. MacCallum 
(1921) described a new species of nematode, Strongylm boae^ from 
the stomach of Boa constrictor. He lists also a number of other 
snakes, many of them North American species, as hosts to this para- 
site. His description is very general, and it would be impossible to 
determine the genus of the worm were it not for the figure, which 
leaves no doubt that the worm belongs to the genus Kcdieephalus. 
The name boae is preoccupied in this genus, and as both Molin and 
Blanchard have described worms of this genus from Boa constrictor, 
MacCaUum’s trophotype, it seems best to let MacCallum’s species 
sink into synonymy with E. boae (Blanchard). 

I have collected two species of this genus from Texas snakes, and 
both of them appear to be new. I have followed Ortlepp’s example, 
however, and have disregarded Molin’s species, which have not been 
redescribed, as none of my worms are from the same hosts and as his 
descriptions are too brief for purposes of modern taxonomy. 

KALICEPHALUS AGEISTRODONTIS, new epecies 
Platb 6, B^gubb 1 

Specvfio diagnosis. — Kalieephalus: A light orange or yellow nema- 
tode, with a smooth cuticula. The mouth capsule is typical for the 
genus. The dorsal gutter extends about half the distance into the 
mouth capsule. The esophagus is distinctly thickened in the pos- 
terior half. The nerve ring encircles the esophagus about one-third 
of the distance from its anterior end. The excretory pore is very 
faintly indicated and usually lies at the level of the thickest portion 
of the esophagus. The intestine is an inconspicuous tube among the 
reproductive organs and glands. 

Made: Body length varies from 6.5 to 9.6 mm; the width from 
0.2 to 0.3 mm. The buccal capsule is 0.13 to 0.16 mm long and of 
approximately the same width at the base. The esophagus is 0.31 
to 0.34 mm long; the nerve ring is 0.22 mm to 0.28 mm from the ante- 
rior end, and the excretory pore 0.33 to 0.4 mm. The spicules are 
long, slender, and alate. They are 0.46 to 0.58 mm long and about 
10/t wide at the anterior end. The alae are transversely striated. A 
well-cutinized gubernaculum is present, but its size is somewhat vari- 
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able. It measures 0.11 to 0.155 mm in length, and about 15/t at the 
widest point near the anterior end. The genital cone is 0.13 to 0.145 
mm long and 0.09 to 0.11 mm wide at the base. The bursa is obliquely 
truncated; its rays are of the usual pattern. The common trunk 
of the doi'sal ray usually bifurcates near its middle, and each branch 
almost immediately divides again. The inner rays are again divided 
tor from one-half to one-third their length. 

Female: The total length varies from 10 to 13.75 imn; width from 
0.26 to 0.33 mm. The mouth capsule is 0.16 to 0.18 nun long and at 
the base about as broad as long. The esophagus is 0.35 to 0.47 nun 
long. The nerve ring and excretory pore are 0.28 to 0.32 and 0.4 to 
0.51 mm , respectively, from the anterior end. The vulva is 7 to 
9.13 mm from the anterior end and therefore in the posterior part 
of the body. The vulva divides the body in the ratio of 1.6:2; the 
lips of the vulva are very prominent, measuring about 0.11 mm in 
length. The uteri are divergent, and therefore this species falls into 
Ortlepp’s group A. The rest of the female genital system is quite 
typical for the genus. The eggs measure 67/x to by 38/j, to 46ja. 
The tail varies in length from 0.3 to 0.4 mm, and it ends bluntly. 

Moats.— AgMstToion moleasen, Heterodon, contortrias., Pituophis 
say% Matrix rhorribifera, N. sipedon fasoiata^ Lampropeltis getvlua 
holbrooM, TharrmopMs proximua, and Micrurus fuLviua. 

Habitat. — Stomach. 

Locality. — ^Houston, Tex. 

Type specimens. — ^U.S.N.M. Helm. Coll. No. 31704; paratype. No. 
31705. 

Remarks. — ^This parasite closely resembles Ealicephcdus co7'onellae, 
which Ortlepp found in the stomach of a North American snake 
{Goronella triangulmn) dying in the Zoological Gardens of London. 
K. agkistrodontis is a much smaller form; the buccal capsule is more 
elongate; the female tail is much shorter (in actual measurement, 
but about the same proportionately) ; the spicules and gubernaculum 
are both shorter, in actual measurements, and the gubernaculum is 
shaped differently. 

KAUCEPHALUS AGEISTSODONTIS FLAGELLCS, nev subspecies 

Subspedfe diagnosis. — ^These worms differ from the typical variety 
in the following respects: They are smaller, the males vary in length 
from 6.3 to 7 mm, the females from 6.72 to 8.15 mm. The female 
tail is shorter measuring 0.24 to 0.32 mm in length. The inner rays 
of the dorsal ray are divided for less than one-fifth their length, and 
in one specimen there is no bifurcation at aU. 

Hosts. — Coluber fiagelZvm, and C. constrictor ’fUwiventris. 

Habitat. — Stomach. 

Loocdity. — Houston, Tex. 
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Tyfe s'pedmens, — ^U.S.N.M. Helm. Coll. No, 31706; paratype. No. 
31707. 

ReTuarks , — This subspecies is based on two males and three females 
from 0, fjagellmn and a single male from G, constrictor. The dif- 
ferences mentioned above are believed to be too great to go unnoticed, 
and yet they are too variable and too near the type to justify the 
erection of a new species. 

KALICEPHALUS RECTBPHILUS, new species 
PlATE 5, Figube 2 

Syedfic diagnosis. — KaUceyhaliis : A yellowish cylindrical worm, 
with a faintly striated cuticula. The striations are about 2)Lt apart. 
A large mouth, of a shape typical for the genus, is separated from 
the rest of the body by a slight constriction. The esophagus is short, 
and constricted where the nerve ring encircles it at the level of the 
union between the first and second thirds. The excretory pore is 
usually shghtly below the widest jiart of the esophageal bulb. 

Male: Length 5.3 to 5.7 mm, width 0.2 mm. The mouth capsule 
is 0.17 to 0.18 mm long and 0.18 to 0.2 mm wide. The esophagus is 
0.22 to 0.23 mm long. The nerve ring and excretory pore are 0.28 
and 0.33 mm, respectively, from the anterior end. The spicules are 
0,28 to 0.3 mm long and provided with narrow, transversely striated 
alae. They are about 10/* wide near the anterior end. There is a 
well-cutinized gubernaculum, about 013 mm long and only about 
3/* wide in lateral view, with a definite hook present near the anterior 
end. The bursa is obliquely truncate and, with the exception of the 
dorsal ray, typical for the genus. The main trunk of the dorsal ray 
is very short. It bifurcates immediately after the separation of the 
externo-dorsal rays, and almost at once the two branches again 
bifurcate. The inner rays are again bifid near the tip. The pattern 
of the dorsal ray is, therefore, very similar to that of Diaphanocepha- 
his galeatus. 

Female: Body length 6.9 to 7.7 mm; maximum width 0.22 to 0.26 
mm. The mouth capsule is 0.2 to 0.22 mm long and 0.22 to 0.24 
mm wide. The esophagus is 0.25 to 0.28 mm long. The nerve ring 
and excretory pore are 0.28 to 0.3 and 0.36 to 0.4 mm, respectively, 
from the anterior end. The vulva is 4 to 4,3 mm from the anterior 
end and divides the body in the proportions of 1.2 to 1.4 : 1. The 
ovejectors and uteri are divergent. The eggs measure 63/* to 71/* 
by 18/* to 22/*. They are in a very early stage of development when 
deposited. The female tail is 0.25 to 0.38 mm long and ends very 
bluntly. 

Most. — Golubev constrictor fla/viventris. 

Habitat. — ^Rectum. 
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Locality. — ^Houston, Tex. 

Type specmien., — ^U.S.N.M. Helm. Coll. Ifo. 31708. 

Remofrhs. — The foregoing description is based on two males and 
three females taken from the rectum of a blue racer. Like the pre- 
ceding species, it belongs to the group of KaMcephalus worms with 
divergent uteri. It is easily distinguished from K. coroneTlae Ort- 
lepp and K. aghistrodontis by the smaller size, the shorter esophagus 
and spicules, the shape of the gubernaculum, the shape of the dorsal 
ray, the position of the vulva, and the blunt female tail. 

Genus OSWALDOCRUZIA Travassos, 1917 

A representative of this genus has been known from North 
America since the time of Joseph Leidy. It is now known by the 
name of 0. leidyi Travassos, but, as Steiner (1924) has already 
pointed out, it is impossible as yet satisfactorily to distinguish this 
form from certain species described earlier. Eecently Walton has 
reported several other species from this continent. 

OSWALDOCRUZIA PIPIBNS Walton, 1929 
Plate 5, Figukes 3-6 

The features used to differentiate Oswaldocrueim pipiens Walton 
and 0. leidyi Travassos are not satisfactory in view of the variation 
present in my material. Walton (1929) lists ‘^size, possession of 
distinct cervical alae, and decidedly different dorsal ray pattern” 
as the important differences between these forms. The difference in 
size between 0. pipiens and O. leidyi is only an apparent one, since 
neither Walton nor Steiner records any variation in their measure- 
ments, while in my material the variation is nearly as great as the 
range between their measurements. The dorsal ray pattern is also 
variable. Of three males taken from Tei'rapene Carolina trinngitdSj 
two had a pattern similar to that figured by Walton (1929) for O. 
pipiens^ while one was similar to that figured by Steiner (1924) for 
0. leidyi\ and of two males from a specimen of Leiolopisrria laieraley 
one had a pattern similar to 0. pipiens^ and the other a pattern simi- 
lar to <9. leidyi. My material from other hosts is limited, but among 
these there is also a great variation of the dorsal ray pattern. The 
remaining character mentioned by Walton, the cervical alae, is 
always present in my material. Steiner mentions lateral alae, but 
he does not mention the cervical alae. Therefore, we may presume 
that they were absent in his material. It is, however, well to re- 
member that Steiner published before Morishita (1926) had at- 
tached such great systematic importance to the cervical alae. For 
the present, therefore, it seems advisable to retain both pipiens and 
leidyi as separate species distmguishable by the presence or absence 
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of cervical alae. Since the size variations are not mentioned by 
either Walton or Steiner, it seems advisable to give those that I have 
found in my material. 

Mde ; Length, 6 to 10.75 mm ; width, 0.35 to 0.65 mm. The esopha- 
gus is 0.35 to 0.5 mm long. The cuticular expansions at the anterior 
end are 75/i to 120ja long; and the head is 38/t to 55n wide. The nerve 
ring and excretory pore are 0.14 to 0,19 mm and 0.3 to 0.375 mm, 
respectively, from the anterior end. The spicules are 0.16 to 0.25 mm 
long and 25n to 84n wide. 

Female: Length, 9.5 to 13.55 mm; breadth, 0.55 to 0.85 mm. The 
esophagus is 0,3 to 0.6 mm long. The cuticular expansions at the 
anterior end are 85/i to 125/1 long; and the head ” is 40/t to 55fi 
wide. The nerve ring and excretory pore are 0.16 to 0.225 mm and 
0.3 to 0.374 mm, respectively, from the anterior end. The vulva is 
6 to 9.5 mm from the anterior end and divides the body as 1.8 to 
2.6 : 1. The female tail is 0.26 to 0.32 mm long. The eggs are 42/< 
to 50/1 wide by 75/i to 88/i long. 

From the foregoing measurements it will be seen that my largest 
female is smaller than the average recorded by Walton, but as 
environment makes large differences m the size of nematodes I do 
not consider this significant. 

I have taken these worms from Bufo ten'estm, B. valliceps, Bona 
palustris, R. sphenoeephda, Leiolopkim laterde, Ewnecea faseiatus, 
Terrapene Carolina twmgids and T. omata at Houston, Tex.; from 
Hyla dnerea, Ram sphenoeephala, Sceloporm undulatw, and Lei- 
olopima latercHe from Huntsville, Tex., and from Ram syhatica at 
Crown Point, N. Y. 

Family SPIRURIDAE Orley, 1885 

Subfamily Physaloptekinae Stossich, 1898 

Genns PHTSALOPTERA Rudolphi, 1819 

Of this large and widely distributed genus there has been until 
very recently only one well-described species, Physdoptera pkryno- 
soma, from North American cold-blooded hosts. Walton (1927) has 
added several other species to this list. 

PHTSALOPTERA SaUAUATAE, new ipedes 
PLAOT 6, PlGUEB 7 

Specific diagnosis,— Physdoptera, group “ didelphis.” A slender, 
white nematode with very finely striated cuticula, reflexed over the 
lips. The lips are dome-shaped, and each bears a large outer tooth 
and three small, inconspicuous inner teeth. The nerve ring lies near 
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the union of the fourth and last fifth of the muscular portion of the 
esophagus. The cervical papillae lie near the posterior end of the 
muscular esophagus and the excretory pore is slightly farther 
posterior. 

Malei Lrength 7.4 to 9.2 mm; width 0.3 to 0.4 mm. The muscu- 
lar portion of the esophagus is 0.2 to 0.25 mm long, and the glandu- 
lar portion is 1.43 to 2 mm long. The nerve ring and excretory pore 
are 0.2 to 0.25 and 0.4 mm, respectively, from the anterior end, 
The cervical papillae are about midway between these two structures. 
The tail is 0.28 to 0.35 mm long. The spicules are subequal, but as 
the two vary independently either the left or right may be the 
shorter. They are only 0.155 to 0.175 mm long. The left spicule is 
well cutinized and about lOfx wide near the anterior end. It widens 
a very little beyond its middle and ends in a moderately sharp point. 
The right spicule is poorly cutinized and about ISju. wide at its base. 
Beyond the middle it widens to a maximum of 25jLt, then tapers to 
a sharp point. The usual caudal alae are present and are supported 
by four pairs of circumcloacal papillae. The inner surface of the 
alae is decorated with raised longitudinal ridges. There are three 
papillae on the cephalic cloacal lip, and two pairs of papillae on 
the caudal lip. Three pairs of papillae are evenly spaced between 
the cloaca and the tip of the tail. 

Female: Length 9 to 14.2 mm; width 0.35 to 0.4 mm. The mus- 
cular esophagus is 0.27 to 0.33 mm long, and the glandular esophagus 
is 1.7 to 2.8 mm long. The nerve ring and excretory pore are 0.25 
to 0.28 and 0.3 to 0.45 mm, respectively, from the anterior end. The 
cervical papillae are about halfway between these two structures. 
The vulva lies slightly behind the caudal limits of the first third of 
the body; it is nonprotuberant, and from it the vagina runs caudad 
for 1.35 mm. The two uteri are convergent. The eggs measure 
25/jt by 42 /a. The female tail is 0,33 to 0.5 mm long and ends bluntly. 
The pores of the caudal glands are situated very near the tip of the 
tail. 

Hosts, — Leiolopisma laferale and Aghistrodon molcasen. 

Halitat, — Stomach. 

Locality, — ^Houston, Tex. 

Tyfe specimen, — ^U.S.N'.M. Helm. Coll, No. 31711. 

Remarks , — ^The host distribution of this species seems at present 
to be rather unusual, since it includes a snake and a lizard. It 
was this that suggested the specific name sguamatcue. The parasite 
was not present, however, in a very high proportion of the hosts 
examined, and doubtless it will be found in other reptiles of 
these groups. 

In the structure of the mouth region this species can be distin- 
guished from P. pTirynosoma by the presence of the inner teeth, and 
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it is readily distinguished in both sexes by the structure of the caudal 
regions. 

PHTSALOPTEKA PHETNOSOMA Ortlepp, 1922 

This parasite has been taken from the stomach of Phrynosoma 
cornutum both at Houston and at Anderson, Tex. Judged by these 
and other records, it is a frequent and widespread parasite of 
Phrynosoma sp. 

Genus THTJBUNAEA Seurat, 1914 

This small genus is closely related to Physaloftera, Hitherto it 
has been known by only three species, one from Africa and the other 
two from South America. The following account adds a new 
species, and extends the known geographic range of the genus to 
North America. 


THUBUNAEA LEIOLOPISMAE, new species 

PlATH 5, Figubb 8 

Specific diagnosis. — T7iubv,naea: A white worm with a very finely 
striated cuticula. The lips exhibit the usual three teeth, and around 
the base of the lips there is a slight thickening of the cuticula that is 
reminiscent of the cephalic collarette of the closely related genus 
Physcdoptera. The nerve ring lies near the cephalic margin of the 
last fifth of the muscular esophagus, and the cephalic papillae lie at 
about the same level. The excretory pore lies near the union of the 
two parts of the esophagus. 

Male: Length 8.7 to 9.9 mm, width 0.21 to 0.3 mm. The vestibule 
is about 4:2/1 long, the muscular esophagus 0.21 to 0.27 mm long, and 
the glandular esophagus 1.55 to 1.75 mm long. The nerve ring and 
excretory pore are 0.21 and 0.25 to 0.265 mm, respectively, from the 
anterior end. The male tail is 0.145 to 0.22 mm long. The caudal 
alae are well developed, and as usual for the genus the inner side 
of the alae is strongly tuberculated. This makes the papillae very 
difficult to distinguish, and I am far from certain that the three pairs 
of stalked papillae and the five pairs of sessile papillae that are 
figured are the only ones present. Those papillae that are figured, 
however, could be seen fairly clearly. The spicules are unusually 
well cutinized for this genus. The right spicule is longer than the 
left, but the ratio varies in different individuals. The measurements 
are 84/i to 93/t for the right spicule and 50ju to 72/i for the left spicule. 

Female: Length 13.4 to 14.8 mm, width 0.31 to 0.34 mm. The 
vestibule is 0.2 to 0.24 mm long, the muscular esophagus 0.31 to 0 34 
mm long, and the glandular esophagus 2.36 to 2.45 mm long. The 
nerve ring and excretory pore are 0.285 and 0 31 mm to 0.34 rnTn, 
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respectively, from the anterior end. The vulva is 1.4 to 1.6 mm from 
the anterior end. From it the vagina runs posteriorly for about l.S 
mm, where it divides into the two convergent uteri. The egg-filled 
uteri occupy the middle third of the body. Following the uteri are 
two elongate sacs, the seminal receptacles, which arc about 0.5 mm 
long and 0.11 mm wide. The ovaries lie coiled in the body, caudal 
to the seminal receptacles. The eggs measure 23/* by 38/*. The fe- 
male tail is blunt and only 0.11 to 0.13 mm long. 

Host. — Leiolofisma latercHe. 

Habitat. — Stomach. 

LocalUy. — ^Houston, Tex. 

Tyfe spedmen. — ^U.S.N.M. Helm. Coll. No. 81712, 

Remarks. — ^Two immature specimens of Tlmbwnaea taken from the 
stomach of Acris gryVm may belong to this species. They possess 
a short vestibule, three teeth on the lips, and a cephalic collarette 
as the above species does, but, as the sexual organs have not yet be- 
gun to develop, it is impossible to be sure of their identity. 

This species is easily separated from Thvbmyiea pvdica and T. 
parkeri by the well-cutinized spicules and the cephalic collarette. 

Family CAMALLANIDAE Railliet and Henry, 1915 

Genns CAMALLANUS Railliet and Henry, 1915 

This genus is represented in North America by several species that 
are parasitic in fishes and turtles. For our purpose only those para- 
sitic in the latter hosts need be considered. Several species have 
been erected by Leidy, Magath, and MacCallum for these forms, but 
in the present state of our knowledge it seems best to include them all 
under one species. 

CAMALLANUS TRISPINOSUS (Leidy, 1851) 

Synonym: Oamallanus amerioamts Magath, 1918. 

A number of nematodes taken from turtles are tentatively referred 
to this species. The hosts are Ohelydra serpentina, Kinostemon 
subrubrum Mppocrepis, Pseudemys elegans, Deirochelys reticu- 
lana ( ? ) , and Amy da ferox ( ? ) from Houston, Tex. ; and Ohrysemys 
picta from Newfane, N. Y. The worms from Deirochelys reticndanw, 
are all females, and those from Amyda ferox are immature, and 
therefore these two records must be regarded as doubtful. Among 
the worms of my material there seems to be a variation in the length 
of the spicules that is associated with the host. These spicule meas- 
urements are given in Table 2. 

Table 2 shows that in length of spicules my parasites fall closer to 
OamaUamus americanm Magath than to G. trispinosus Leidy. Wal- 
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ton. (1927), however, has shown that the supposed differences in the 
mouth capsules of these forms are not reliable, which is substantiated 
by my material; and the spicules vary so widely as to be of little 
systematic value in this case. Furthermore, as the spicules are very 
difficult to measure, there is the possibility that Leidy’s measure- 
ments are inaccurate. For these reasons it seems best to allow Ma- 
gath’s name to sink into synonomy as Walton has already suggested. 

Tabm 2 . — Length of spimles in Camallanus trlspinosus from five different hosts 


Host 

Num- 
ber of 
speci- 
mens 

Length 
of long 
spicule 

Length 
of short 
spicule 

Chelydra serpentina 

5 

Microns 

680-650 

Microns 

264-300 

Ktnosiernon subrubrum hippocrepis : 

5 

542-615 

310-263 

Pseudemys keiroglypkka - 

5 

667-771 

310-340 

Pseudemys elegans..^, - 

5 

833-880 

215-245 

Chrysemgs ptctft - - 

5 

750-836 

210-220 




Family GNATHOSTOMIDAE Railliet, 1895 
Subfamily Spiroxyinae Baylis and Lane, 1920 
Genus SPIROXYS Schneider, 1866 

At present three species of this genus are known to parasitize 
North American reptiles. These are Spiroxys oomtricta (Leidy), S. 
contorta (Rudolph!) , and S. amydae Cobb. Furthermore, Walton 
(1927) states that S. contorta (Leidy) is not synonymous with 
S. contorta (Rudolph!), but Leidy’s description seems to me to be 
too inadequate to warrant any definite conclusion on this point. Two 
of these are represented in my collection. 

SPIROXYS CONTORTA (Rndolphi, 1819) 

Walton (1927) reports finding representatives of this species in 
the existing Leidy collection. The specimens that he refers to this 
species were taken from the stomach of Ohrysemys picta. I have 
taken a Spiroxys^ which I tentatively refer to this species, from 
Psevdemys elegans and Deirochelys retiavdaria at Houston, Tex., 
and from StemotTierm odoratus at Huntsville, Tex. These worms 
agree very closely with the description of S. contorta (Rudolph!) 
given by Baylis and Lane (1920), except that they all possess a 
thickened, cuticular plate at the base of the lips on both tiie dorsal 
and ventral aspects. The cephalic margin of each plate bears three 
protuberances, which closely resemble papillae when the worm is 
viewed from the lateral aspect. 






02 ^ PEOOEBDrSTGS OP THE ITATIOBrAIi MUSEUM TOl. 81 

SFIBOXTS AMTDAE Cobb, 1928 

In spite of one important difference between my material and 
the original description of this species a number of parasites from 
the stomach of Amyda ferox are referred to it. Cobb (1928) states 
that there are only four teeth on each lip (“ eight odontia in the 
pharynx”), while all my material plainly shows six teeth on each 
lip. But since Cobb has stated that his material was both immature 
and poorly preserved, and since both lots of material are from the 
Ramft host, it seems probable that this difference is due to the condi- 
tion of the type material. 

Family TRICHINELLIDAE Stiles and Crane, 1910 
Subfamily Trichueinae Ransom, 1911 
Genus CAPILLARIA Zeder, 1800 

T his large and cosmopolitan genus has species parasitic in all the 
principle vertebrate groups, but in North American reptiles and 
amphibians only a single form, G. recurva from the American croco- 
dile, has been reported. The foUowiug account adds two new species ; 

CAFILLABU SERPENTINA, new sjieeies 
Plate 5, Figtjbes 9, 10 

Specific diagnosis. — OapiUariax A slender, white worm, with an 
imstriated cuticula. The females are 12 to 14 mm long and 88/t to 
103/t wide (no males were found). The esophagus is 4 or 5 mm long 
and runs for the greater part of its length through the usual row of 
circular cells. These cells are peculiar in that some are clear and 
others are crowded with many fipe granules. The clear and granu- 
lated cells occur in alternating groups composed of two to five cells 
each. The anterior 0.5 to 0.6 mm of the esophagus is not encircled 
by cells. Presumably the nerve ring occurs in this region, but it 
could not be located, even with the use of an oil immersion lens. The 
intestine narrows rather suddenly at the beginning of the rectum, 
which is about 0.5 mm long. The anus is terminal and opens be- 
tween two liplike protuberances, of which the ventral one is the 
smaller. 

The genital system is of the usual type for the genus, with the 
vulva a short distance posterior to the posterior end of the esophagus. 
Only the eggs call for additional comment. They have two shells, 
the outer of which seems to be membranous and somewhat wrinkled. 
The inner one, which is much heavier, contains the usual plug in 
the end and seems to be slightly constricted at the middle. Both 
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of the egg coverings are colorless. The eggs measure 6Y/* to T2j» by 
25ft to 34/1. 

Host. — OJielydra serpentina. 

Hdbitai. — ^Eectum. 

Locality. — ^Houston, Tex. 

Type specimen. — ^U.S.N.M. Helm. CoU. No. 31Y09. 

Bemarhs . — ^The foregoing description is based on two female speci- 
mens taken from the common snapping turtle. It seems to be 
remarkably similar to Oapillaria remrva Solger, 1877, from the 
American crocodile. Both parasites are from reptilian hosts that 
inhabit fresh waters, but differences appear that make specific iden- 
tity seem unlikely. C. chelydrae is only one-fifth as large and has a 
colorless intestine and egg covering, whereas in 0. recurva the in- 
testine is yellowish to dark brown and the eggs are also colored. 
Furthermore, Solger does not mention any peculiar mottling of the 
esophagus. 

CAPILLABIA HETEKODONTIS. new speciea 
Plate 5, Fioubes 11-13 

8pecif,o diagnosis. — OapUZaria: A very slender, white nematode, 
with a smooth cuticula. The length of the male varies from 16.5 to 
22.6 mm, and the maximum width from 45/« to 80/t. The esophagus 
is 7 to 11.5 mm long and does not show any very exact correlation 
with the total length. The posterior end bears a small bursalike ex- 
pansion of the cuticula, which is supported by a short sharp tail on 
the dorsal side. The spicule is 2.55 to 3.25 mm long and blunt at 
the tip. The spicule sheath is without spines, and therefore this 
worm belongs to the subgenus Oapillaria (Zeder) Travassos. 

Length of the female varies from 24 to 26 mm, the width from 
100/1 to 115/1. The esophagus measures from 7.4 to 8.4 mm in length. 
The anus is subterminal, and the body ends bluntly. A rectum 0.35 
to 0.8 mm long shows plainly. The vulva is 0.12 to 0.18 mm posterior 
to the end of the esophagus. The eggs are typical for the genus and 
seem to be inclosed in two shells with a plug at each end. The outer 
shell is thin but smooth. They measure 45/i to 55/i long by 25/i to 30/i 
wide. 

Host. — Heterodon oordortrisB. 

Hdbitai. — ^Rectum. 

LocaUty. — ^Houston, Tex. 

Type specimen. — ^U.S.N.M. Helm. Coll. No. 31710. 

Remarks . — ^This species is easily distinguished from the other two 
species of Oapillaria from North American reptiles by its size and 
by the shape of the caudal end of the female. The males of the other 
two species are unknown. 
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Class ACANTHOCEPHALA 
Family NEOECHINORHYNCHIDAB Ward, 1917 
Genus NEOECmNORHYNCHUS StUes and HassaU, 1905 

This genus is represented in North America by a number of species 
that are parasitic in fishes and turtles. There appears to be only one 
member of the genus parasitic in North American reptiles. 

NEOECHINOBHTNCHUS EMmiS (Leidy, 1852) 

This common parasite of terrapins has been encountered several 
times in the intestine of Psevderm/s elegans. Frequently these worms 
were so numerous as to fill the lumen of the undistended intestine. 



Tabis} Br—ParaMtes of AmpMbUh and Beptilia included in this paper, listed 

systematically ly hosts 


Amphibia: 


Host 


Number 

examined 


Parasite 


Per cent 
infested 


Triturm meridionatis 

Ambystoma microstomum. 

Ambyetoma talpoideum 

Siren lacertina 

Bufo terrestris 

Bufo vaUiceps 

ActU gryllus 

Pseudacris triseriata 

Hyla cinerecL 

Hyla sQuirella 

Hyla veriicoloT 

Rana areolaia 


Ram catesbeiana 

Rana clamitans 

Rana palusirU 

Rana spkenocephala 

Qaetrophryne areolaia.. 
Eeptiua: 


8 

4 

4 

1 

2 


32 

26 


4 

11 

1 

8 


20 


6 

1 


27 


6 


[ Cosmocercoides dukae 

\Brachycoelium meridionatis 

\Me8ocoelium americanum 

\Manodistomum occuUum 

1 OQsmor.ercfndex dukae , _ 

62.5 

37.5 

12.5 
12.5 
25 

{Brachycoelium daviesi 

Cosmocercoides dukae 

Negative __ 

25 

25 

{Cosmocercoides dukae 

100 

XOswaldocruzia pipiens 

50 

{Cosmocercoides dukae 

77+ 

\Oswaldocrum pipiens 

4+ 

f Cylindrotaenia lamericana 

16- 

fhubmaea leiolopismae (?) 

6+ 

Cosmocercoides dukae 

62- 

Cylindrotaenia americana 

7+ 

Brachycoelium damesi 

7+ 

Megalodiscus temperatus 

7+ 

Oswaldocruzia pipiens 

25 

■ BrachycoeLium'ddmesi 

25 

Megalodiscus temperatus 

25 

Cosmocercoides dukae 

18+ 

\Cylindroiaenia americana 

Negative 

9+ 

{Megalodiscus temperatus 

\Cosmocercoides dukae 

37.5 

25 

Falcaustra catesbeianae 

60 

Qorgodera amplicava 

85 

Haematoloechus floedae 

20 

Megalodiscus temperatus 

15 

\Rhabdias ranae 

15 

Qlypthelmins subtropica 

10 

Cosmocercoides dukae 

5 

Proteocepkalus magnus 

5 

{Megalodiscus temperatus 

80 

Cosmocercoides dukae 

40 

\Haematoloechus floedae 

20 

Proteocepkalus magnus 

20 

^ Oswaldocruzia pipiens 

100 

[Cosmocercoides dukae 

100 

Megalodiscus temperatus. 

Cosmocercnidex duknti . 

37+ 

37+ 

29+ 

Rhabdias ranae 

Brachycoelium hospitate 

22 + 

Oswaldocruzia pipiens 

18+ 

Megalodiscus americanus 

4 - 

Haematoloechus uniplexus 

4 - 

^Qlypthelmins subtropica 

4 - 

Cosmocercoides dukae 

m 


Amlts earolinensis 

Sceloporus mdulatus 

Phrynosoma corniUum 

OphisauTus rentralis 

CnemidophoTUS sexlineatus. 


Leiolopisma laterale. 


Eumeces fasciaius 

Eumeces septentrionalis. 


30 

3 
7 

4 
4 


111 


9 

1 


{Oochoristka anolis 

3+ 

[Proteocepkalus sp ___ 

3+ 

33+ 

Oswaldocruzia pipiens . 

{JDiochetos phrynosomatis 

67+ 

XPhysalopiera phrunosmoma 

43— 

'Comockcoides dukae 

25 

Pharyngodon warneri 

50 

37— 

Cylindrotaenia americana 

Brachycoelium daviesi 

23+ 

20 - 

6 - 

Thubunaea leiolopismae 

Mesocoelium americanum 

Oswaldocruzia pipiens 

6 — 

Physaloptera sguamatae 

4— 

Cosmocercoides dukae 

4— 

Cystkercus sp 

2~ 

Oswaldocruzia pipiens 

22 + 

11+ 

11+ 

11+ 

44+ 

Oochoristka eumecis 

' Mesocoelium americanum 

Cystkercus sp * 

Cosmocercoides dukae 

Negative 


126821—32 5 
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Ta ble Z,— ‘Parasites of Amphibia md Reptilia included in this paper^ listed 
systematically by hosts — Continued 


Host 


Number 

examined 


Parasite 


Per cent 
infested 


REPTniA—Continued 

Faranda abacura - 

Heterodon cordortrix — 

Opheodm aeitirm.^ 

Coluber constrictor flaviventris 

Coluber flagellum 

Elaphe obsoleta lindhdmmi 

PUuophis sayi ^ 

Lampropeltis calligaster 

LampropeUis getulus holbrooki 

Natrix rhombifera 

Natrix sipedon fasdata 

Storeria dekayi 

Patamophis striatulus 

Thamnophis proximus 

Micrurus fulxius 

Agkistrodon mokasen 

Sistrurus miliarius 

SternUherus carinafus 

Kinosternon subrubrum hippocrepis 

Chelydra serpentina 

Tmapene Carolina triunguis 

Terrapene ornata 

Pseudemys elegans * ..... 

JDeirochelys reticularia 

Amyda ferox 


(Stomatrema pusilla 

2 ' Oochoristica americana 

[Proteocephalus faranciae 

iKalkephalus agkistrodontis 

Cosmocercoides dulcae 

1 ILechriorehis validus 

^ \Renifer texanus 

RhaSdias vellardi 

[Capillaria heterodoniis 

7 Brackycoelium sp.. 

(Kalicephalus agkistrodontis flagellus. 

0 jOphidascaris sp 

^ ‘ Polydelphis sp 

[Kalicephalvs rectiphilus 

2 Kalicephalus agktstrodontis flagellus. 

1 Oochoristica elaphis 

1 Kalicephalus agkistrodontis 

3 Negative 

o (Kalicephalus agkistrodontis,.., 

* XLeckriorchis validus 

« ( Oochoristica natrids 

{Kalicephalus agkistrodontis 

Renifer aniarum 

6 Basymetra conferta 

[Kalicephalus agkistrodontis 

[Cosmocercoides dukae 

. , Mesocoelium americanum 

^ ‘ Brackycoelium storeriae 

[Rhabdias vellardi 

7 Rhabdias vellardi 

y (Kalicephalus agkistrodontis 

{Rhabdias vellardi 

« (Kalicephalus agkistrodontis 

^ {Cosmocercoides dukae 

[Kalicephalus agkistrodontis 

14 \Renifer kansensis 

[Physaloptera sguamatae 

2 Renifer kansensis 

„ (Cercorchis bairdi 

^ XSpiroxys contorta 

[Herommus chelydrae 

16 Camallanus trispinosus 

[Poly stoma hassalli 

Falcaustra chelydrae 

Camallanus trispinosus 

Q Poly stoma hassalli 

^ Auridistomum chelydrae 

Ilenotosoma chelydrae 

[Capillaria serpentina 

[Falcaustra affine 

Cruda testudinis 

, - Atractis carolinae 

^ Cosmocercoides dukae 

Oswaldocruzia pipiens 

[Polystoma terrapenis 

2 (Cosmocercoides dukae 

XOswaldocruzia pipiens 

Camallanus trispinosus 

Neoechinorhynchus emydis,, 

Polystoma megacotyle 

Spiroxys contorta 

, o Polystoma orbicular e 

^ [Falcaustra procera 

Cercorchis texanus 

Cercorchis robustus 

Heronimus chelydrae 

[Protenes chapmani 

^ ' , Spiroxys 

I Spiroxys amydae 

4 \ Falcaustra chelydrae 

Camallanus trispinosus 
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ON A NEWLY MOUNTED SKELETON OF DIPLODOCUS IN 
THE UNITED STATES NATIONAL MUSEUM 


By Chaeles W. Gilmore 

Curator, JDtvUion of Vertebiate Paleontology 
United States National Museum 


INTRODUCTION 

Eight years after the exhumation from its resting place in the 
Dinosaur National Monument in northeastern Utah an articulated 
skeleton of Diplodocus is now on display in the United States 
National Museum. 

The quarrying of these bones was a slow and tedious process, 
involving the skill of both the miner and the stone cutter, but the 
magnitude of the task, by a small force, of preparing one of these 
huge skeletons for public exhibition can be fully appreciated only by 
those who have passed through such an experience. The extraction 
of the bones, especially the vertebrae, from huge blocks of refrac- 
tory sandstone, the restoration of missing parts, and the shaping 
of the necessary irons to support the skeleton are all arduous, time- 
consuming operations. It is therefore not surprising that so much 
time has been required for the completion of this work. 

The skeleton has been given an upright quadrupedal pose, with 
the head uplifted as if scanning its surroundings. It is thought 
that the entire ensemble portrays this giant reptile more accu- 
rately than any previous mount. The missing bones were, for the 
most part, replaced by casts from the Diplodocus specimen in the 
Carnegie Museum in Pittsburgh, all of the replaced parts being col- 
ored to harmonize with the actual bones but with sufficient difference 
as at once to be distinguished from the originals. 

The bones were prepared by Norman H. Boss, Thomas J. Home, 
and John M. Barrett; the mounting was done by Messrs. Boss and 
Horne, but I alone am responsible for any anatomical inaccuracies 
that may be detected in the reconstruction. 

The method of mounting adopted is, with some modifications, that 
first devised by Arthur Coggeshall in mounting the skeleton of 
Diplodocus camegii in the Carnegie Museum at Pittsburgh— that 
is, the vertebral column is supported by a linear series of steel cast- 
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ings, -which conform to the shape of the underside of the vertebrae, 
these in turn being supported by a number of pipe uprights securely 
anchored in the base. The vertebral supports were cast in 6-foot 
lengths and after being placed in final position were welded to- 
gether into one continuous piece. The limbs and other bones are sup- 
ported by half-round irons -with the flat side fitted to the inequalities 
of the bones. All the ironwork is camouflaged to the variegated 
color of the specimen so as to render the supporting work as incon- 
spicuous as possible. 

The present specimen is a fully adult animal and, except for the 
missing portions, is an excellent example of its kind. 

COLLECTING THE SPECIMEN IN THE DINOSAUR NATIONAL 

MONUMENT 

In the Uinta Basin in northeastern Utah, near Jensen, Uinta 
County, an 80-acre tract of land has been set aside as a part of the 
national park system under the name of Dinosaur National Monu- 
ment. This reservation, as may be inferred, contains an extensive 
and important deposit of dinosaurian fossils. 

The history of the Dinosaur National Monument had its begin- 
ning in 1909 with the discovery of dinosaurian fossils by Earl 
Douglass, of the Carnegie Museum. During the first six years 
of work there such an abundance of well-preserved specimens was 
found that in 1915, at the instigation of Dr. W. J. Holland, then 
director of the Carnegie Museum, the Secretary of the Interior with- 
drew this area from the public domain as a national monument in 
order to conserve this important deposit of fossils. Governmental 
permission to continue their excavations, however, was granted from 
year to year up to the close of 1922, when the quarry was abandoned. 
In the 13 consecutive years that operations were carried on there by 
the Carnegie Museum, a great mass of material, some 300 tons in 
all, I am told, was collected. In those collections were many artic- 
ulated skeletons of both large and small dinosaurs, and especially 
important was the recovery of a considerable series of well-preserved 
skulls, the rarest and most sought for part of the dinosaurian skele- 
ton. The great diversity of forms represented, together -with their 
unusually perfect and excellent preservation, marks this as the most 
remarkable deposit of Morrison fossils ever discovered. 

The principal fossil-bearing horizon is a heavy, greenish, con- 
glomeratic, cross-bedded sandstone that occurs in the upper half of 
the Morrison formation. The Morrison in this section, according to 
measurements made by Dr. J. B. Eeeside, jr.,i has a total thicknftfip of 
795 feet, made up of the usual alternating beds *of shale and sand- 

^ U. s. Geol. SUTT. Prof. Paper 132C, pp. 44-45, 1923. 
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stone. The whole geological section, beginning with the Triassic 
and extending upward successively through the marine Sundance, 
Beckwith (Morrison), Dakota, Mowry shales, and Frontier forma- 
tion, is steeply tilted with a strong dip to the south. The dip reaches 
an angle of 60° or more above the horizontal. 

Although fossil bones have been found at several other levels, 
nowhere are they so abundant or so well preserved as in the sand- 
stones previously mentioned. The outcropping ledge formed by this 
layer of fossil-bearing sandstone, which weathers brown, can be 
easily traced for a mile or more both east and west from the quarry, 
and fossil bones are evident everywhere. 

In the quarry there is a veritable Noah’s Ark of the animals of 
this period. Here was found the largest of the giant sauropodous 
dinosaurs closely mingled with remains of the smaller but powerful 
carnivorous forms and those of the slow and heavy-armored 
8ieffosmrus, as well as the lightest and most birdlike dinosaurs. 
Intermingled with these are occasionally found turtle shells, croco- 
dile remains, and fossil wood. 

Some of the skeletons are essentially complete, with most of the 
bones properly articulated, but more frequently only a third or a 
fourth of a skeleton remains, such as a complete tail, a section of the 
back, a neck, or a complete limb or foot. Some few of the bones are 
badly crushed, but on the whole they are quite free from distortion. 

The character of the sediments appears to represent the area of an 
old river bar, which in its shallow waters arrested the more or less 
decomposed carcasses collected from many points upstream as they 
drifted down toward it. Thus were brought together the animals of 
a whole region — a fact which vastly enhances the interest of this 
deposit. The final part of the story necessitates a rapid covering of 
the stranded carcasses by sand and other river sediments in order 
that the bones of the skeletons should become fixed in their relative 
positions before decomposition of the ligamentary attachments 
allowed them to shift out of position. That many of the larger 
skeletons were not completely covered immediately is shown by the 
fact that the bones of the lower side remain undisturbed while those 
of the upper or exposed side often show much displacement of parts. 
That this scattering of the bones was due to current action is indi- 
cated by the fact that wherever shifting has taken place they will 
invariably be found to the eastward of the main portion of the 
skeleton. In other words, the direction of the current was from the 
west toward the east. Current action is further indicated by the 
character of the sediments in which the bones are embedded; that is, 
by the strong cross-bedding and the assorting of the fine and coarse 
materials of which the sandstone is composed. 
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In their final excavating work before abandoning operations, the 
Carnegie Museum collectors uncovered two partially articulated sau- 
ropod skeletons. When these facts were communicated to the offi- 
cials of the Smithsonian Institution, plans were immediately made 
to take up the work in order to secure a mountable skeleton of one 
of these huge reptiles for the national collections. It was my privi- 
lege to be placed in charge of this expedition. 

I arrived at the quarry about the middle of May, 1923, and a pre- 
liminary survey showed that of the two skeletons partly worked out 
in relief (see fig. 1) the one bearing the field designation No. 355, 
although lacking the neck, appeared to offer the best basis for an 
exhibition skeleton. At the time it appeared to be beautifully sup- 
plemented by a second specimen with the cervicals present and of 
approximately the same size, but later, after preparation in the lab- 
oratory, this neck was found to pertain to the genus Barosaums and 
therefore was no longer available for our purposes. 

Eegular work in the quarry was begun during the latter part of 
May and proceeded continuously up to August 8, in which time all 
of No. 355 and the parts needed of the second individual, were col- 
lected and packed for shipment. The three men employed — J. T. 
Kay, E. M. York, and Golden York — ^all with experience in this 
kind of collecting, together with the skiUful assistance of N. H. Boss 
from the National Museum, were largely responsible for the success- 
ful outcome of the operations. Difficulty was encountered in han- 
dling by primitive methods and in the subsequent arduous work of 
boxing and transporting the immense blocks of stone inclosing the 
bones. The largest block quarried containing the sacrum with at- 
tached hip bones weighed nearly 6,000 pounds when ready for ship- 
ment. The transportation of the boxes to the railroad involved 
a haul by teams of 150 miles across country and over a range of 
mountains 9,000 feet above sea level. However, 34 large boxes, 
having a combined weight of 25 tons, were safely transported to the 
Museum. 

PosUion of the skeleton in the grown^di . — ^The specimen lay on its 
left side. The vertebral column was articulated beginning with the 
fragmentary centrum of the fifteenth cervical back to and including 
the fifth caudal. The cervical end of the column was protruding 
from the outcropping ledge of rock, and if the anterior cervical 
vertebrae were originally present, they had long since been eroded 
away and destroyed. The remaining part of the tail had been car- 
ried to the eastward and lay extended at right angles to the thoracic 
part of the skeleton, as clearly shown in the quarry diagram. (See 
fig. 1.) In all, 32 caudal vertebrae were recovered, all being in 
articulated sequence except for the dislocation between the fifth and 
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X large dinosaur skeleton in process of exhumation by Carnegie Museum collectors. The squares out- 
lined on the rock face are for use in accurately plotting the fossils on a quarry map. From a photo- 
graph by Earl Douglass. 



Dinosaur National Monument quarry 

Face of quarry showing a dinosaur skeleton partly uncovered. The large size of the bones is indicated 
by comparison with a man seated in the right foreground. From a photograph by Earl Douglass. 
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sixth mentioned above, and three distal ones displaced at the end. 
The thoracic ribs of the lower or left side, except the first, were all 
present and articulated with their respective vertebrae; those of the 
upper or right side, except one found out of position, were all mis- 
sing. The left hind leg and foot remained articulated but stretched 
out in a sprawling position, as shown in Plate 4 The pubes, ischia, 
bones of the pectoral girdle, and fore-limb bones were found to the 
east of the main portion of the skeleton. The detailed list of the 
skeletal parts found is as follows: 10 dorsal vertebrae; 5 sacral 
vertebrae; 32 caudal vertebrae; 9 ribs (left), 1 (right); both ilia; 
pubes and ischia; right scapula and coracoid; both humeri; both 
ulnae ; one radius ; left hind leg and foot complete; 18 chevron bones. 

In the accompanying diagram (fig. 1) made at the time of collect- 
ing the specimen the bones of the skeleton are represented in the 
position in which they were found embedded in the sandstone. 

The destructive work of wind, water, and frost in breaking down 
fossil bones exposed to their action is well illustrated by certain 
elements of this skeleton. 

Collectors from the Carnegie Museum had partially worked out 
the skeleton from the conglomeratic sandstone in which it was 
embedded, as shown in Plate 4 The bones thus uncovered remained 
exposed to the action of the elements for nearly two years before 
recovery, and in that time many of them were considerably damaged. 
When first uncovered the preservation was almost perfect and the 
bones were dark colored, but with exposure they whitened and 
became much checked and broken, in several instances considerable 
parts being lost. While some of the missing portions may perhaps 
be attributed to vandalism, much of the loss is directly due to erosive 
disintegration, that is, breaking up into such small particles made 
it no longer possible to preserve the parts affected. On the other 
hand, undisturbed bones were found to be dark in color and per- 
fectly preserved. This is an interesting example of the rapidity 
of the disintegration of fully mineralized bones when exposed to 
the elements. 

The vertebrate faima of the Dinosaur National Monument as 
known at the present time is as follows: 

Dinosauria : 

SauriscUia : 

Apatosauim louisde HoUand, 

Barosaums sp. 

Camarasaurus lentus (Marsh). 

Diplodocus sp. 

Pleurocoelua sp. 

Uintasmrus douglassi HoUand. 

Anirodemus (Allosaurus) sp. 
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Ornitbischia : 

Oamptosaurua medkis Marsh. 

Dryosaurus altus Marsh. 

Laosmrus gracilis Marsh. 

Btegosawrus sp. 

Orocodllomorphi : 

Ooniopholis sp. 

Chelonia : 

Olyptops utalmisis Gilmore. 

Phytosaiiromorphl : 

Hoplosuchm Toayi Gilmore. 

That this preliminary list will be greatly augmented by the study 
of material already in hand, there is no doubt. 

THE SPECIES OF DIPLODOCUS 

Four species of Diplodoeus have been proposed. Named in chron- 
ological order these are; Dipl&docus longus Marsh, D. lacustris 
Marsh, D. acemegii Hatcher, and D. hayi Holland. 

Diplodoaus longm, the genotype, was established in 1878® on 
caudal vertebrae from the midcaudal region. Hatcher ® has shown 
that a hind limb and foot mentioned in the original description per- 
tain to the genus Apatosatwrus {Brontosmnis) and can therefore no 
longer be considered diagnostic of Diplodocus. The type specimen is 
from the Morrison formation near Canon City, Colo. 

In 1864 Marsh * described D. lamstris from the same formation 
near Morrison, Colo. In the original description a maxillary, teeth, 
and lower jaws only are mentioned. This was distinguished from 
D. longm by its smaller size and “ the much more slender jaws.” 

In l&Ol Hatcher ® added a third species, D. cameffii, based on a 
weU-preserved skeleton, lacking the skull, from Sheep Creek, Albany 
County, Wyo. 

In 1924 Dr. W. J. Holland ® described Z>. hayi based on the pos- 
terior part of a cranium from Wyoming, chiefly distinguished by 
the absence of a pineal fontanelle in the parietal. 

This brief review of the specimens upon which the four species 
of Diplodo&m were based shows at once the impossibility of properly 
contrasting their essential speciflc differences, and the speciflc identi- 
fication of the National Museum specimen is therefore rendered diffi- 
cult, if not impossible, until there has been a thorough revision of 
the genus. 


« Marsh, 0. C., Amer. Journ. Sci„ Tol. 16, p. 414, 1878. 

» Hatcher, J. B , Mem, Carnegie Mus., yol. 1, p. 55, 1901. 

* Marsh, 0. C., Amer. Joum. Sci., vol. 27, p. 166, 1884. 

8 Hatcher, J. B., Mem. Carnegie Mus., vol. 1, p. 57, 1901, 

® Holland, W. J., Mem. Carnegie Mus., vol. 9, p. 399, 1924. 
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la establishing D. camegii, Hatcher used the more backward in- 
clination of the caudal spines as one of the principal characters for 
distinguishing it from Z>. longm. The unstableness of this as a dis- 
tinguishing characteristic is indicated in the present specimen where 
many of the spinous processes are as much inclined as in D. oamegii, 
while others stand as erect as those of D. longm, and is therefore 
not to be depended upon for distinguishing these two species. Atten- 
tion is also directed to the fact that since the cervical vertebra 
originally regarded by Marsh as pertaining to D. longm has been 
shown by Hatcher to pertain to A'paiosmrm {Brontodomm) , the 
disparity in size of the D. camegii cervical ribs no longer obtains. 
Thus the species D. camegii is now without specific characteri- 
zation. Whether the species can be satisfactorily maintained, only 
a restudy of the original materials can determine. The lack of the 
skull in the present q)ecimen renders impossible necessary compari- 
sons with the type materials of either Z>. lacustris or D. Under 
present conditions, therefore, it is practically impossible to identify 
the specimen under discussion, but in order to avoid further compli- 
cations in the synonomy I shall tentatively refer it to the species 
longm until a thorough study of the type materials shall disclose 
the standing of the four species already established. 

POSE OF THE SKELETON 

Probably no other extinct animal has been subjected to more in- 
tensive study or searching criticism as to the proper pose of a 
skeleton than has Diplodocm. Eminent authorities are ^vided in 
their opinion as to whether this animal walked about in a normal 
upright quadrupedal position or habitually assumed a more prone 
attitude like the crocodile. Those contending for the first men- 
tioned pose are Hatcher,^ Osborn,* Holland,® Abel,^® and Matthew,^^ 
while those for the latter are Tornier,^® Hay,^® and Hutchinson.^ 

I have in the present mount adopted the quadrupedal pose, and my 
experience m supervising the articulation of the skeleton has fully 
convinced me that the crocodilian attitude for Diplodoom involves 
anatomical impossibilities. N^evertheless, the actual articulation of 
the bones has brought out some points in the anatomy of Diflodoom 
that otherwise would have passed unnoticed. I refer especially to 

' Mem. Carnegie Mns., toI. 1, no. 1, pp. 5T-59, 1901. 

^ Mem. Amer. Mus. Nat. Hist., Tol. 1, pp. 191-214, 1899. 

•Amer. Nat., vol. 44, pp 259-283, 1910. 

"Abh. t. k. zool -hot. Ges. in Wien, vol. 5, pp. 1-60, 1909-10 

“Amer. Nat, vol. 44, pp. 64T-560, 1910. 

“ Sitz.-Ber. Ges. Naturf. Frennde Berlin, 1909, pp. 193-209. 

! Free- Washington Acad. Sci., vol. 12, pp. 1-25, 

“ Geol, Mag. London, vol. 4, pp. 356-3T0, 1917. 
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the upward curvature of the vertebral column both before and be- 
hind the sacral region. In previous restorations of Diplodocus the 
presacral region is depicted as extending nearly straight out from 
the sacrum, the caudals forming a rapidly drooping tail. This idea 
was carried out in the mounting of the original skeleton of D, car- 
negii and its many replicas distributed over the world. The pres- 
ent specimen shows an error in both of these respects. The articu- 
lated presacrals in our specimen have a decided upward arcuation 
of the column beginning with the vertebrae immediately in front 
of the sacrum. That this is a natural arrangement seems to be 
indicated by the peculiar character of the most posterior dorsals, 
which have the tall spinous processes strongly inclined forward of 
the vertical a?is of the vertebrae as a whole. In other words, when 
the tenth dorsal vertebra is in position the lower half is inclined back- 
ward, which brings the forward leaning spine into a nearly vertical 
position and thus the spines are evenly spaced ; whereas in both the 
Carnegie Museum and American Museum specimens there are wide 
gaps between the sacrodorsal and the first free dorsal in front of it. 
In the Carnegie specimen the spine was detached when found and in 
restoring it was placed in a vertical position. Similarly in the 
American Museum specimen the first free dorsal in front of the 
sacrum which lacked the centrum was restored with the spine in a 
vertical position. In both instances the wide gap between the tops 
of the spines resulted when the bones were articulated. 

Forward of the mid-thoracic region the column starts the reverse 
curve downward ; thus this part of the backbone has a more natural 
arched curvature than has previously been given it. This upward 
curve of the presacral region makes the mid dorsals the highest point 
above the ground, whereas in the Diplodocus carnegii specimen the 
sacral region is highest. 

In so far as the pose of the tail is concerned, the Pittsburgh author- 
ities now recognize the incorrectness of the Z>. carnegii specimen, and 
in the mounted skeleton of Apatomums in this same institution the 
tail is carried far out from the sacrum before beginning to droop 
toward the ground. This same result was attained by the articula- 
tion of the actual bones in the present skeleton, brought about by the 
decided V-shaped centrum of caudal 3, which is much shorter 
above than below, and Lull found that the same condition obtains 
in Gamarasaums and Brontosaurus, The upward curvature of the 
tail in the sauropodous dinosaurs bears a striking resemblance to 
that of the large extant lizard Y alarms komodoensis. 

It would thus seem that all the Sauropoda are so constituted. The 
elevation of this part of the tail well outward above the posteriorly 


i^Amer. Journ. Sci., vol 19, pp. 1-5, 1930. 
126834— 32 ^2 
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directed ischia gives plenty of room for the extrusion of the egg, a 
question raised by the late Dr. S. W. Williston upon viewing the 
rapidly drooping tail of D. camegii for the first time. 

The National Museum skeleton as rfetored has a greatest length 
between perpendiculars of 70 feet 2 inches, and in front of the hips 
the tops of the spinous processes of the vertebrae are 12 feet 5 inches 
above the ground. The head in the pose adopted is 14 feet 6 inches 
high, but it is clearly apparent that in life it could have been elevated 
still higher. 

The skeleton of D. camegii is said to bo 84^ feet in length (prob- 
ably measured over the curve of the backbone) and 14^ feet high at 
the hips. I am at a loss to explain the difference in height between 
the two skeletons, especially since the individual limb bones of the two 
specimens have practically the same linear dimensions. The differ- 
ence in length may be accounted for by the slightly greater length of 
the individual vertebrae of Z>. camegii and by the omission in the 
present skeleton of four caudal vertebrae as mentioned elsewhere. 

NOTES ON THE DETAILED SKELETAL ANATOMY OF DIPLODOCUS 

Since the skeletal parts of Diflodocus have been described in great 
detail by Marsh, Osborn, Hatcher, and Holland, it is now only 
necessary to call attention to certain anatomical details displayed 
for the first time by the specimen here described. 

Dorsal vertebrae. — ^The complete dorsal series of 10 vertebrae 
was foimd in articulated sequence with the sacrum completely inter- 
locked by their zygapophyses. This specimen thus positively con- 
firms Hatcher’s serial determination of the dorsals in D. camegii., 
some of which were originally found displaced. Comparison of 
the dorsal vertebrae of the present specimen with the illustrations 
and descriptions of these bones of D. camegii shows them to' be 
in accord in all important particulars, any differences being con- 
fined chiefiy to the position and direction of the various buttressing 
laminae; but since no two vertebrae in the series are alike, and since 
great dissimilarities often exist on opposite sides of the same verte- 
bra, the differences noted between the dorsals of these two specimens 
are not considered of much import. 

Viewed antero-posteiiorly the spines of the vertebrae of the pos- 
terior half of the colunm are relatively wider than in D. camegii, 
on account of a widening of the lateral laminae. The tall simple 
spines of the posterior dorsals are succeeded anteriorly by emargin- 
ate spines at the apex that become progressively cleft deeper and 
deeper until in the anterior dorsals there are two distinct parallel 

“Mem. Camegle Mus., vol. 1, no. 1, 1901. 
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spines. The sixth vertebra is the first to show a decided cleft, but 
in the present specimen it is considerably shallower than in the 
homologous vertebra of the D. casrnegii skeleton. 

The relative position of the rib articulations, the size of the pleuro- 
cels, and the shape and extent of the transverse processes are all in 
accord with Z>. ccemegn. The tenth dorsal is of interest in having 
the spine intact, the first specimen found 
showing its true relationship to the lower /"^ 
half of the vertebra. The spine is strongly / ) i 

inclined forward of the vertical axis of 1 Ij) 

the vertebra as a whole. In other words, ( I \ 

when the vertebra is placed in an articu- y \ \ 
lated position the lower half is inclined \ \ \ 

backward (see fig. 2), which brings the \ k I 
forwardly inclined spine into a nearly ver- \ Y\\ 
tical position. Especial mention is made \\\\ 

of this feature for the reason that in pre- \\ \ 

vious restorations the tenth vertebral spine W \ 

has been either restored or replaced in the Y\ \ 

vertical axis, and when articulated a ^ 

faulty spacing of the spine top in relation — \ 

to others of the series has resulted. This 11 

forward angulation in the present speci- \ \ // / 

men brings about a fairly uniform spacing \ vl// / 

of the spines, as would be expected. y Ul/ 

Mention should also be made of the / 
extreme closeness of the articulations of ^ ■ — s. 

the vertebral centra, indicating a very thin / ] / 

disk of cartilage between their ends. The [ y I 
evidence afforded by this articulated series, 1 

and it applies equally well to the caudal j / 

vertebrae, refutes the more or less preva- \ / 

lent idea that in articulating dinosaur ^ v 

skeletons the vertebrae should be percep- fisued a— Ouuine of tenth 
tibly drawn apart to allow for a thick 

disk of intercentral cartilage. ward incimation of the 

On account of the vicissitudes of fossil- 
ization the transverse processes of the 

right side of the dorsal vertebrae have been crushed upward some- 
what above their natural position, so that with the ribs articulated 
the contour of the thorax of the two sides presents slightly different 
outlines. 

The principal dimensions of the doi'sal vertebrae are given in 
Table 1. 
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Table 1 , — Comparative measuremmts of dorsal vertetrae of Diplodocus 


Vertebra No. 

1 

Greatest length of ! 
centrum 

Greatest transverse di- 
ameter of centra, 
posterior end 

Greatest height of 
vertebrae 

U.S.N.M. 
No. 10865 

0. M. 
No. 84 

n.S N.M. 
No. 10865 

0. M. 
No. 84 

U.S.N.M. 
No. 10865 

C. M. 
No. 84 


Mm 

Mm 

Mm 

Mm 

Mm 

Mm 

1 

460 

510 

270 

255 

650 

614 

2 

378 

416 

250 

233 

740 

691 

3 

340 

326 

270 

311 

775 

722 

4 

276 

318 

283 

343 

750 

718 

6 

253 

255 

283 

300 

765 

781 

6 

260 

255 

270 

280 

800 

793 

7, 

280 

264 

275 

280 

835 

810 

8 

243 

275 

280 

309 

874 

847 

9 

280 

290 

295 

288 

900 

946 

10 

200 

267 

340 

313 

936 

966 


Sacral vertebrae . — ^The complete sacrum is present with both ilia 
in position. It consists of five ankylosed vertebrae, all of which are 
coossified with and give support to the ilia. The conditions found 
to obtain in the sacral region are very similar to those described by 
Hatcher in Diplodoous eamegn, differing only in minor details. 
The neural spines of the three middle sacrals have coalesced into a 
single spine, which in this individual is especially massive, being 
subequally expanded transversely and anteroposteriorly. The pres- 
ence of three separate bony ossicles interposed between the tops of 
the spines is unique, as but a single one has previously been found. 
The most anterior of these ossicles lies between dorsal 10 and sacral 
1 ; the second between sacrals 1 and 2, and the third between sacrals 
4 and 5. 

These ossicles are massive, subtriangular in shape, and conform 
mcely to the interspace between the spines. Their rugose surfaces 
indicate their inclusion in cartilage, as there is no indication of 
actual contact of the bone surfaces. It seems quite probable that 
similar ossicles were present between the spines of the three now 
coossified, but all trace of their union is obliterated, so that one can 
not be sure of the condition suggested. 

Caudid vertebrae . — ^The caudal region has been fully described by 
previous authors, and at this time it appears only necessary to call 
attention to certain details displayed for the first time in Diplodocus 
by this particular individual. 

In their general proportions, development of laminae, and pro- 
gressive structural changes, the caudal vertebrae of this specimen 
agree very closely with the American Museum specimen of Diplo- 


” Mem. Carnegie Mus , vol. 1, p. 30. 1901. 
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docus lonffus as described by Os- 
born.^® The vertebrae steadily 
increase in length from the first 
to the eighteenth and then di- 
minish to the last of the series; 
the median cleft on the summit 
of the spines disappears poste- 
rior to caudal 8, the diapophyses 
reduce in size posteriorly, and 
the lateral cavities extend as far 
back as the nineteenth vertebra- 

An interesting feature of this 
tail is the complete coossification 
of the seventeenth, eighteenth, 
nineteenth, and twentieth verte- 
brae into a solid rigid section 
(see fig. 3) ; and in front of this 
section caudals 16 and 16 are 
similarly but less fully united. 
Coossification of the caudal ver- 
tebrae in Diplodoeiis has been 
previously noted by Hatcher 
in specimen No. 94 of the Car- 
negie Museum, where the seven- 
teenth and eighteenth are coossi- 
fied, and again in Carnegie Mu- 
seum specimen No. 84, of caudals 
2 and 3. Holland in a later 
communication points out that 
more careful study indicates 
that the coossified vertebrae des- 
ignated the seventeenth and 
eighteenth by Hatcher in speci- 
men No. 94 are Nos. 20 and 21 
of the series, and he adds the 
information that Nos. 24 and 25 
of this same specimen are also 
coossified. 

The coossification of these tail 
vertebrae in Diplodocus has 
been directly attributed to trau- 
matic causes, but in the National 

“ Mem Amer Mus Nat Hist , vol 1, 
pp 204-209, 1899 

“ Mem Carnegie Mus , vol. 1, no. 1, p. 
36, 1901 

20 Amer Nat , vol 44, p 255, 1910 



PiGUBE 3 — Coossified caudal vertebrae (fif- 
teenth to the twentieth) of Diplodooua 
lonffus About one-eleventh natural size 
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Museum specimen there are reasons for believing they may be due 
to senility. In the first place there is no distortion of the bones, 
and while there is a small excess of extraneous bony matter extending 
over the joints, it is in no way comparable to the lesion on sauropod 
caudals described and illustrated by Moodie.^^ 

Secondly, the ligaments connecting the spines have also ossified to 
some extent in this solid section as well as in front of it, as is clearly 
shown in Figure 3. Between the spines of Nos. 18 and 19 at their 
bases a completely ossified ligamentary bar joins the two, as shown in 
Figure 3. 

Why coossification of the vertebra should take place in this particu- 
lar section of the tail is difficult of explanation. Hatcher explained it 
as being the point where the tail first touched the ground and for that 
reason was more susceptible to injury. With the dorsal elevation of 
the tail, it no longer touches the ground in this region but posterior to 
it, and thus this explanation no longer obtains. 

The tail as reconstructed in the present skeleton consists of 31 origi- 
nal caudal vertebrae, 29 of which form a continuous series with the 
sacrals. The other two vertebrae were found disarticulated, but not 
far removed from the end of the above-mentioned series. These are 
thought to represent the thirty-third and thirty-fifth, respectively. 
The missing vertebrae, including the long whiplike extremity, have 
been replaced by casts made from the composite tail of the Diplodoms 
skeleton in the Carnegie Museum. 

In introducing these casts considerable disparity in size between 
caudals of the same serial position in the two specimens was found, 
and we were obliged to omit four vertebrae from the Pittsburgh series 
on account of their larger size. In other words, the thirtieth as used 
in the present skeleton is the thirty-fourth of the Carnegie Musemn, 
specimen. This omission shortens the tail by 3 feet, as contrasted 
with the Pittsburgh caudal series. 

A distal caudal centrum (Qu. No. 82) with some of the neural arch 
found with the other scattered caudals at the end of the articulated 
series could not be used because of its x'educed length, being consider- 
ably shorter than any of the casts of this section of the tail. Whether 
this abbreviated caudal indicates a shorter tail in this individual, or 
whether it does not pertain to the present specimen, is a question that 
can not be determined until a complete articulated caudal series of 
Diplodocus is discovered in the Dinosaur National Monument area. 
At this time it seems best to omit it and complete the whiplike por- 
tion with the casts of the Pittsburgh specimen which formed an 
articulated series. 


s^Anrer. Joum. Scl., vol. 41, pp. 530-531, fig. 1, 1916. 

“HoUand, W. J., Mem. Carnegie Mus., toI. 2, no. 6, p. 253, 1906. 
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Table 2 . — Comparative measurements of caudal vertebrae of Diplodocns 


Vertebra No. 

Greatest length of centrum 

Greatest diameter of 
centrum, posterior 
end 

Greatest height of 
vertebra, above mid- 
dle of inferior border 

TJ.S.N.M. 
No. 10865 

0. M. 
No. 84 

A.M.N.H. 
No. 223 

ir.S.N.M, 
No. 10865 

C.M. 
No. 84 

G.S,N.M. 
No. 10865 

C. M. 

No. 84 


Mm 

Mm 

Mm 

Mm 

Mm 

Mm 

Mm 

1 

160 

183 

152 

364 

334 

917 

1,049 

2 

190 


163 

360 


827 

995 

3 

210 


182 

332 

332 

800 

897 

4 

230 

250 

193 

312 

330 

761 

830 

5 

240 

250 

206 

299 

325 

702 

777 

6 

240 

237 

210 

327 

309 

680 

744 

7 

245 

237 

216 

327 

317 

665 

690 

8 

240 

246 

216 

326 

309 

686 

675 

9 

240 

270 

214 

318 

300 

670 

661 

10 

250 

269 

241 

302 

295 

655 

610 

11 

260 

269 

267 

288 

285 

530 

610 

12 

280 

295 

277 

265 

272 

623 

576 

13 

290 


270 

260 


607 


14 

300 

1 

305 

252 


480 


16 

305 


290 

248 


435 


16 

310 


318 

228 


427 


17 

320 


300 



400 


18 

326 


320 



397 


19 

310 


310 



378 


20 

305 


300 

186 


340 


21 

298 


297 

171 


302 


22 

288 


298 

164 


269 


23 

280 


286 

147 




24,„, 

272 


272 

143 


229 


26 

265 


256 

132 


226 


26- 

263 


242 

124 


188 


27 

235 


225 

112 


178 


28 

223 


212 

93 


175 


29 

205 


201 

88 


167 


30 








31 








32 








33 

163 



74 


160 


34 








35 

155 


1 

68 


128 





1 






Chevrons . — The total number of chevron bones in Difloiocus is 
unknown at this time. In the specimen described by Osborn^® 
there were 26, and this number has been followed in later restorations 
of the tail. I am inclined to the opinion that a still greater number 
will eventually be found. In the present specimen 18 chevron 
bones are represented wholly or in part. Six of these were found 
articulated, one between caudals 4 and 5, and the remaining 5 
from near the middle of the tail were coossified with their respective 
vertebrae. 

For the sake of clearness the chevrons are enumerated with the 
vertebrae; that is, the first chevron which occurs between the 

« Mem. Amer. Mils. Nat. Hist., vol. 1, pt. 5, p. 200, 1899. 
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second and third caudals is designated the third. Thus numbered, 
the fourth, sixteenth, eighteenth, nineteenth, twentieth, and twenty- 
first were found articulated. From these fixed points the other 
more or less scattered elements have been allocated. 

A large chevron bone found near the proximal caudals was at 
first thought to belong to the present specimen, but its very large 
size with an open haemal canal was not in accord with the known 
chevron of this region in Diflodocws^ and it therefore has been 
omitted from the skeleton. 

The twelfth chevron, arbitrarily placed in the series, is unlike any 
known chevron of Diplodoeus either in shape or position in the 
series, but its occurrence in relation to the tail and its general 
features both suggest relationship with the present specimen. This 
bone is open above the haemal arch, expanded at its base with an 
elongated extension that turns posteriorly nearly at right angles 
to the articular portion. In the specimen described by Osborn all 
chevrons are closed above the haemal canal as far posterior as the 
thirteenth chevron. With the few exceptions briefly discussed, all 
the other chevron bones are in accord with previously known 
specimens, which have been fully described by Osborn and Hatcher. 

Bits . — Of the 20 thoracic ribs that form the complete series in 
Diplodocus, 10 are preserved in the present specimen. The first is 
missing from the left side, but the other nine were found articulated 
with their respective vertebrae. The remaining rib, the third of 
the right side, was found disarticulated but not far removed from 
the vertebral column. The ninth and tenth ribs were fully coalesced 
with the diapophyses of the vertebrae and the eighth partially so, 
thus giving additional evidence of the senile character of the indi- 
vidual. Kiggs^* has observed a somewhat similar condition in 
Apatosaurus in that the last rib was fuUy ankylosed with the 
transverse process. 

The ribs, except for the loss of minor portions, are in a splendid 
state of preservation, and having suffered but little distortion from 
post-mortem causes they display for the first time the true shape 
of the thorax. 

The ribs as articulated differ from previous reconstructions in 
two important particulars — ^first, a decided backward sweep of the 
lower portion of the shafts of the third and fourth ; and second, the 
strong inward curvature of the distal portion of the posterior mem- 
bers of the series. In both of these respects they are in striking 
contrast to the more or less straight ribs in the Diplodocus eamegii 
skeleton in Pittsburgh. Critical examination of the plaster ribs 


“Mdd ColnmlJitin Mus. PnW. 82, vol. 2, p. 177, 1903. 
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cast from tiie above-meBtioned specimen, which were used to replace 
those mi s sin g, seems to show that the originals had been somewhat 
straightened, probably to conform to some preconceived notion. This 
backward curvature of the heavier ribs is not a feature new to sauro- 
podous dinosaurs, as evidenced by mounted skeletons of Apatosawrua 
(Brontosaurus) in the Field Museum of Natural History, Chicago, 
and the American Museum of Natural History, New York. It there- 
fore should occasion no especial comment that a somewhat similar 
condition is now found to exist in Dii^odoeus. 

The body proper is short and deep as indicated by the ribs, some 
of whidi are more than 5 feet in length. The five posterior ribs, 
however, all of which are completely preserved, have a decided in- 
ward curvature beginning a foot or more above their distal ends. 
This inward deflection outlines the body as passing smoothly inward 
to form the flank, which in turn coincides with the form of the lower 
pelvic bones. 

As mentioned previously the tenth rib was fully coalesced with the 
diapophyses, and it shows this rib as bending forward from the 
transverse process far enough to clear fully the anterior end of the 
ilium. In the Pittsburgh and American Museum specimens as 
articulated it extends downward inside the blade of the ilium. 
From the evidence of the present specimen it would seem that the 
position of this rib varies with the individual. 

The position of the scapula along the anterior ribs seems to be 
indicated by a flattening of their upper halves on the outside, which 
could be of no other use than that mentioned. 

Measured over the curve, the complete ribs of this specimen have 
the lengths given in Table 3. 


Table 3 . — Oomparative measitrements of ribs of Diplodocus 


Rib No. 

XI.S.N.M. 
No. 10866 

0. M. 
No. 84 

A.M.N.H. 
No. 223 

Rib No. 

XI.S.N.M. 
No. 10865 

C. M. 
No. 84 

A.M.N.H. 
No. 223 

1 

Mm 

Mm 

1,067 

1,300 

1,590 

1,710 

1,727 

Mm 

6- 

Mm 
1,680 
1, 516 
1,326 
1,207 
1870 

Mm 

1,680 

1,680 

Mm 


11,206 


7 . 


» 


R 

1,330 

1,140 

795 

1,320 

1,100 

794 

4 



9 __ ___ 

R 

U,632 


10 _ , 





1 Estimated. 


Scapula . — ^There has been the greatest diversity of opinion among 
paleontologists as to the proper position of the scapula in the skele- 
tons of sauropodous dinosaurs. 

Scapulae have been articulated high up on the ribs, in an inclined 
position, nearly vertical, and low down in a horizontal pose. Per- 
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haps the most radical departure from previously held views is that 
of Osborn aud Mook in a reconstruction of 0(iiT/uiT(is(iUTv^ sv/prcTn^is 
in which the shoulder blade is placed in a nearly vertical position 
that brought about a great elevation of the shoulders, making this 
the highest point in the vertebral column. The natural downward 
curve of the anterior dorsal vertebrae in the present skeleton renders 
this pose impossible in Diplodocus. There seems to be further ob- 
jection on account of the fact that with the scapula in a nearly verti- 
cal pose the coalesced coracoid has its lowermost extremity thrown 
in so dose to the front of the humerus as seriously to interfere with 
its movement, whereas a more horizontal position at once relieves 
this condition. 

In the present skeleton the scapula has been posed in a more 
inclined position for the reason that the anterior ribs have flattened 
external surfaces that seem adapted to the purpose of providing a 
surface over which the elongated blade of the scapula could play. 
Furthermore, an articulated skeleton of CamarasauTW lentm in the 
Carnegie Museum gives first-hand evidence that the scapula in saur- 
opodous dinosaurs occupied a more horizontal position. In this con- 
nection it is of interest to note that Prof. R. S. Lull has reached 
the same conclusion as illustrated by the skeleton of Camarasaiwms 
leidm and BroTtiosawrus eseedsus recently mounted under his direc- 
tion.®* 


' T^wr.in 4 . — Oomparative measwr&nents of scapula and coracoid of Diplodocns 


^ Measmement 

U,S.N.M. 
No. 10866 

O.M.N6. 

84 

CoxnWnefl length of s<?apnla anti ^ 

1,608 

1,183 

602 

Mm 

1,600 

1,240 

606 

length of HGftpnla. ___ ^ _ _ _ _ 

hwtfwith of softpiilft . ^ 

hrflftdth of -n. - - - - - , ,r 

228 

204 

Length of coracoid.. — 

355 

512 

Greatest expanse of glenoid cavity. — 

820 

274 


Pelms. — ^The complete pelvic arch was recovered. The ilia 
were found attached to the sacrum, but the pubes and ischia, though 
each pair remains articulated, had been shifted to the eastward of 
the main part of the skeleton. These bones are in full accord with 
Hatcher’s description of the pelvis of Bvplodocm and call for no 
special comment here. Their principal dimensions are given in 
Table 5. 


« Gilmore, C, W., Mem. Carnegie Mns., voL 10, p. 376, pis. 14, 17, 1926. 
» Amer. Joum. Sci., voL 19, p. 3, fig. 1, 1930. 
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Tabeb 5 . — Measurements of pelvic tones of Diplodoctis 


Measurement 

TJ.S.N.M. 
No. 10866 

0. M. No. 
84 

Greatest length of OiuTn ,-„, - , 

Mm 

945 

Mm 

1,089 

Greatest width of pelvis across the posterior end. _ _ _ _ 

920 

Greatest depth of ilhiTTi through greater pednnolft - . 

635 


GrAfttAst Tuddbh nf ttrfttfthnhTm 

380 


Greatest width of centrum of fifth sacral 

384 


Greatest length of pubes 

820 

1,000 

400 

Greatest breadth of proximal end 

410 

Greatest length nf Ischhito _ _ . . . . _ . . 

870 

940 

Greatest breadth of proximal end - . _ _ _ _ ^ .. 

516 

435 



Fore Umh . — The preservation of both humeri, the ulnae, and the 
right radius with this specimen makes these, so far as I can learn, 
the most complete fore limbs yet found in definite association with 
so complete a skeleton of IHpZodoem. Furthermore, the right limb 
was found articulated at the elbow, and it gave proof of the correct- 
ness of Hatcher’s observations as to the proper articulation of these 
bones at this joint. Reference is especially made to the position of 
the proximal end of the ulna, which almost entirely incloses the 
radius and has its articular surface opposed to that of the humerus 
throughout its entire breadth. The radius articulates vidth the 
median anterior surface of the humerus only. 

The most striking feature of the Diplodocus humerus is the strong 
angulation of the two ends in relation to each other. In other words, 
planes passed through their greatest diameters would bisect one an- 
other at an angle of 45°. When placed in position in the articulated 
limb this torque throws the deltoid crest far in imder the main axis 
of the bone. The head is situated in about the middle of the proxi- 
mal end and is not produced backward beyond the posterior border. 
At the distal end the ulnar and radial condyles are feebly developed 
in front and separated by a longitudinal groove. The anconeal fossa 
is moderate in depth. 

The radius and ulna have been illustrated and described by 
Hatcher so that it is needless to mention them further here. 

The restriction of the articular surface of the two extremities of 
the humerus entirely to the ends and the almost total absence of an 
olecranon process on the ulna are both features indicating that the 
limb was not greatly flexed at the elbow in a standing position, a fact 
that is quite in keeping with the great weight to which they gave 
support. These features are in striking contrast to the robust 
olecranon and extensive articular surface of the humerus in such 
strongly flexed limbs as are found in Stegosavams and Triceratops. 

^ Mem. Carnegie Mus., vol. 2, no. 1, pp. 72, 73, 1903. 

^Loc. cit. pp. 72-73. 
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The principal measurements of the fore limb are as follows : 

Mm 

Humerus, length 1,010 

Humerus, least cireumterence 440 

Ulna, length 740 

Ulna, least circumference 296 

Radius, length 690 

Radius, least circumference 244 


The missing fore feet have been replaced by casts furnished by the 
Carnegie Museum, whose composition is based, according to Hatcher, 
upon specimens and descriptions kindly furnished by Dr. H. F. 
Osborn, of the American Museum of Natural History. 

Positive determination of their correctness is still wanting, for 
these elements are missing in the five more or less complete skeletons 
of DipZodocw now known. The feet as they came to us were pro- 
vided with three terminal phalanges, but in the present mount all 
but the first have been omitted for the reason that on the many 
articulated fore feet now kndwn of sauropodous dinosaurs never has 
more than one clawlike imgual been found and that on Digit I. It 
therefore seems reasonable to suppose that Diplodocvs had a sim- 
ilarly constructed manus. In fact, in a foot attributed to Diplo- 
docm described by Osborn mention is made of a single terminal 
phalanx only. 

Simd Ivnd }. — ^The right hind limb, including the tarsus and pes, 
was found complete and articulated. The femur when compared 
with that of D. eamegii (C. M. No. 84) is relatively slenderer, and 
the two ends are much less expanded, as is clearly indicated in the 
table of comparative measurements. Otherwise the two bones are 
in accord. Although the present femur is slightly longer than either 
of those of the Carnegie Museum specimen, the tibia is slightly 
shorter. However, these differences in length are so slight as to be 
readily accoimted for by individual variation, or perhaps they are 
due to elongation through pressure from the weight of superimposed 
strata. The tibia and fibulae are of the elongated type typical of 
the relatively slender-limbed Diplodoous. 

The osseous portion of the tarsus consists of the astragulus only. 
The pes is complete and displays the digital formula 2, 3, 3, 2, 2. 
Digits I, II, and HI are terminated by clawlike unguals that pro- 
gressively decrease in size toward the outer side of the foot. The 
ungual of Digit I has much of the tip missing, probably on account 
of an injury during life, since the end is rounded and healed. The 
presence of a small clawed ungual on the third toe fully confirms 
Hatcher’s surmise that such a bone existed, although it was missing 
from the specimen studied by him. 


Bull Amep Mus Nat. Hist , vol. 14, p 205, 1901 
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There was no evidence of a third phalanx on Digit III, although 
the D. camegii pes shows four. There was a single atrophied phalanx 
on Digit V . The absence of this bone in the foot of D. oamegii sug- 
gests that it may have entirely disappeared in some individuals of 
Diplodoom, although present in Brontosaurus. Metatarsal V is much 
stouter and has a wider and more robust proximal end than the cor- 
responding element of the D. oamegii pes, but the proportions of the 
other bones are remarkably similar. 


Table 6 . — Comparative measurements of hind Umhs of Diplodocus 


Measurement 

U.S.Nr.M. 
No. 10865 

0. M. No. 
84 

0. M.No, 
94 

Fbmub: 

- - - 

1 Mm 
1,600 
349 

Mm 

1,642 

600 

Mm 

1,470 

390 

365 

ppofiTTiRl ATid _ 

■Riwftdth, difitfl.! And _ _ __ _ _ 

298 

412 

1 

Tibia: 

Greatest length ^ __ - _ 

960 

1,006 

274 

pfoxiTfifti f^Tid __ _ ___ 

363 


Rrea^ith, distal , ^ 

240 


196 

Fibula: 

Greatest length - 

1,066 


1,060 

213 

■Rreadthj prnTimftl end _ _ 

216 


■Rreadth, distjil end . _ 

175 


165 
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